‘AD-A168 889

UNCLRSSIFIED

EUROPEAN SCIENCE NOTES VOLUME 48 NUMBER 7(U) OFFICE OF
NAYAL RESEARCH LONDON (ENGLAND> C J FOX JUL 86




I L T E VA @OV b0

&
C

N o T . o

~

AL B Y

e

b o om
EEE
:ddaa

4
wm n—wuuuutu

2

|

I
I

‘

1

IZ

MICROCOPY RESOLUTION 1£STHCHART

N

altaias

>
P.re PR VN e

W




...................................

U.S. Office of Naval Research, London

Vol 40 No. July 1986

L

uropcean

cience

otes

AD-A168 089

Biological Sciences 219

Computer Sciences 229

Mechanics 230

Ocean Sciences 241

" —~
Physics 243 \\* DT!»

: 4‘_;.1 Ezv. "
R M2

F3 N
This dociue o b oo 't
tor p'ﬁb‘ll« oy e . v ¢ , ‘ .
Atstidh attoan ' v e t b 0 J PRV O [y
e =




(A S A i e AR i S s Satestete S M A W BCR ST S A A S A S A & e 4 w2 b JNA e 8 b oA S at Bue A A 2

§£Zumﬁ CLASglFICATION OF THIS PAGE W

REPORT DOCUMENTATION PAGE

1a. REPORT SECURITY CLASSIFICATION 1b RESTRICTIVE MARKINGS
UNCLASSIFIED
2a. SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABILITY OF REPORT

Approved for public release;

2b. DECLASSIFICATION / DOWNGRADING SCHEDULE distribution unlimited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) S MONITORING ORGANIZATION REPORT NUMBER(S)
40-7
6a. NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL 7a NAME OF MONITORING ORGANIZATION
US Office of Naval Research (If applicable)
Branch Office, London ONRL
6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)
Box 39
FPO, NY 09510
8a. NAME OF FUNDING / SPONSORING 8b OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable)
8c. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO NO NO ACCESSION NO.
11. TITLE (Include Security Classification)
European Science Notes--(UNCLASSIFIED)
12. PERSONAL AUTHOR(S)
C.J. Fox, Editor
13a. TYPE OF REPORT 13b. TIME COVERED t4. DATE OF REPORT (Year, Month, Day) (15 PAGE COUNT
Monthly FROM TO July 1986 33
16. SUPPLEMENTARY NOTATION
17. COSATI CODES __] 8. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD GROUP SUB-GROUP

19. ABSTRACT (Continue on reverse if necessary and identify by block number)

European Science Notes (ESN) is a monthly publication with brief articles on recent
developments in European scientific research. The publication is not intended to be part
of the scientific literature. The value of ESN articles to Americans is to call atten-
tion to current developments in European science and technology and to the institutions
and people responsible for these efforts. ESN authors are primarily ONRL staff members.
Occasionally articles are prepared by or in cooperation with staff members of the USAF
European Office of Aerospace Research and Development or the US Army Research, Develop-
ment and Standardization Group. Qualified US scientists travelling in Eurcpe may also be
invited to write an ESN article.

20 DISTRIBUTION / AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
& uncLassisieouNuMITED [ SAME As RPTY (3J bTIC USERS UNCLASSIFIED
223 NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code) | 22¢ OFFICE SYMBOL
C.J. Fox (44-1) 400-4340 11
DD FORM 1473, 8a maR 83 APR edition may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE

All other editions are obsolete S 3
[ﬁﬂiyﬁiiiigzghnom-:nuwunon

P T S S S - B . N S
alal

ST . Je o s T T T T T T e T e T T T e e T e e LT T T T T T T W e e U (e T Y T e e
ol el EM A i SR o W T L R P WD VR S GAPWRE P RPN WY WS T W WO SRS W PR PN VR YL WL 0V L. WU W YL UL ¥




Baclhci Sa a2 4 b ¢ gt g

European Science Notes

US Office of Naval Research, London

Commanding Officer ...... CAPT M.A. Howard, USN July 1986
Scientific Director ..... David L. Venezky Volume 40
Editor .....cieeeeseveaes C.J. Fox Number 7

Biological Sciences

'» Life Sciences Research at the Instfitute” for
Biochemistry, Free Univérsityy of Berlinjy.... Claire E. Zomzely-Neurath

Scientists at this institute have -been very productive and are
making important contributions. The research emphasis is in molecular
biology, gene technology, neurochemistry, and biochemical mechanisms of
drug action.

N
Research at the InstitutJ for Biochemistry and
Molecular Blology, Technical University <=
of Berlin yerecesccececcacnsasessanosssnsssss Claire E. Zomzely-Neurath

The main sresearch emphasis at this institution is on studies of
biologically active peptides from bacterial sources (antibiotic peptides)
and mammalian sources (neuropeptides). This article discusses a number
of current researches.

Computer Sciences

Artificial Intelligence Activities at
Bristol's New Information Technology
Research Center ,.......... ceeseceresssseseetsasasrsasssassse Paul Roman

The large Information Technology Research Center of Bristol Univer-
sity, UK, conducts high-quality investigations in several areas of
artificial intelligence. This article concentrates on the Fuzzy Prolog
(FP) and the Fuzzy Relational Inference Language (FRIL) projects.

Mechanics

Fluid Mechanics at NLR ......cuieieeiervecenanacnnaness-.. Eugene F, Brown

The National Aerospace Lab tory (NLR) is the center for aerospace
research in the Netherlands.. It is performing work related to numerical
modeling and algorithm development for a wide number of aircraft- and
ship~-related problems.

Turbulence Research at the Delft
Hydraulics Laboratory ;.........-,..y..-....-.-....-... Eugene F., Brown

First a comparlson is made between the fluid mechanics activities at
the Delft Hydraulic Laboratory and the French National Hydraulics Labora-
tory. Then a research program just getting underway at the Delft Hydrau-
lics Laboratory in the area of mixing of saline~stratified flows is de-
scribed. A new laser probe has been developed for use in these studies.
This work is a high-priority research topic for the Dutch government and
is generously funded.
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Turbulence Research at the Eindhoven
Universityyof Technology ...ceeeevennnenes veeesssesesss Eugene F. Brown

Important projects in the Fluid Mechanics and Heat Transfer Labora-
tory are wind tunnel and water channel experiments directed toward
improved understanding of coherent near-wall turbulence structures. The
quality of this work suggests significant contributions in the future
provided the current level of funding continues.

Turbulence Research at IMFL ....cciecitesasccannns sessss... Eugene F, Brown

Research being conducted4at the Institut de Méchanique des Fluides
de Lille. (IMFL) by the aerodynamics group is concerned with unsteady and
separated flows, aerodynamics of explosions and gunfire, turbulent flows,
and flow characterization techniques. IMFL's experimental work is high-
lighted in this article since their computational activities, particular-
ly those undertaken by Vandromme, are already very well known in the
United States.

Ocean Sciences 4 e

'

Oceanography Research at Two UK Universities ............ Jerome Williams

The University College of North Wales appears to be in the process
of developing a first-class oceanographic research activity. By con-
trast, Exeter University, has no oceanographic department, but some
noteworthy work is being done there by individual scientists.,

Physics

The 50th Annual Meeting of the
German Physical Society ....iceeniieeiieenececncnnansnns .... Paul Roman

A brief overall review and evaluation of the 50th Annual Meeting of
the German Physical Society (Heidelberg, 17 through 21 March 1986) is
presented. The program of the quantum optics division is covered in more
detail.

News and Notes

The NATO Science Program ..... cecessanrraens ceeeerrees ... Jerome Williams
Fluid Mechanics at the Free University

of Brussels ...eeceoosccanan Ceesssesancncccanns «sess... Eugene F, Brown
A New Journal on Optical Sensors .....cveeceseceessssconcennns Paul Roman
A New Society for Radiation Physics ...iieeeniiiececineennensas Paul Roman
Nineteenth Meeting of the Mathematical

Study Group with Industry ........... Ceeesssesssssss. Harry E, Williams
Oceanology 86 Highlights ,.......cc.itinneeecannnncnns «... Jerome Williams
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ESN publishes selected letters related to developments and policy in science and
technology in Europe and the Middle East or to interactions between the US and
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R, S€3TCh group are studying the biochemi- o~
. . . cal mechanisms of drugs and natural sub- s
BlOloglcal Sciences stances, especially of centrally effec- s

LIFE SCIENCES RESEARCH AT THE INSTITUTE
FOR BIOCHEMISTRY, FREE UNIVERSITY OF

zely-Neurath +<s the Liatson Scientist
for Biochemistry, Neurosciences, and
Molecular Biology in Europe and the Mid-
dle Fast for the Office of WNaval Re-
search's London Branch Office. She 18 on
leave until July 1987 from her position
as Director of Research, the Queen's
Medical Center, Henolulu, Hawaii, and
Erofessor of Biochemistry, University of
Hawaii School of Medicine.

Introduction

The Free University of Berlin is,
along with the universities of Tibingen
and Hannover, one of the three German
universities at which students can ob-
tain a degree in biochemistry at under-
graduate and graduate levels. (Other
universities--for example, University of
Gottingen--have departments of biochem-
istry but do not award degrees in bio-
chemistry.) The Institute for Biochem-
istry, whose present director is V.A,
Erdmann, is of recent origin, having
been established only in 1976.

Thesis research in biochemistry is
not limited to the institute--it can
also be carried out at other institutes
such as the Max Planck Institute for
Molecular Genetics, the Fritz Haber
Institute, the Robert Koch Institute,
and the Institute of Basic Medicine and
Biology. Because of the limited possi-
bility of studying biochemistry in
Germany, the graduates of the Institute
for Biochemistry have very good pros-
pects for obtaining employment in their

tive compounds; metabolism of transmit-
ter substances; membrane functions; and
transport events in biological mem-
branes.

Following is a summary look at some

X BERLIN of the research being conducted under
Erdmann (small molecular weight RNAs),
bty Claire E. Zomzely-Neurath. Dr. Zom- Hucho (neurochemistry), and Reidel (bio-

logical mechanisms of drugs and natural
substances) .

Small Molecular Weight RNAs

V. Erdmann and coworkers are carry-
ing out detailed studies on the struc-
ture and evolution of the 5S ribosomal
RNA (5S rRNA)., In the molecular organi-
zation of cellular activity, protein
bicsynthesis occupies a position of cen-
tral significance. The genetic informa-
tion encoded in DNA and transcribed to
messenger RNA (mRNA) is expressed as
proteins. Ribosomes are the organelles
responsible for protein synthesis in
living cells. Even in the best studied
system, that of the bacterium E. c~»l7Z,
only the general structures and func-
tions of the ribosome are understood;
i,e., the details of protein-protein,
protein~-nucleic acid, and nucleic acid-
nucleic acid interactions and their reg-
ulation is still to be resolved. A
promising approach to these complex
problems is to analyze in detail parts
of the ribosome for their structure and
function., Erdmann et al. have selected
the ribosomal 5S and 5.8S RNAs and their
protein complexes for such a detailed
structural and functional study.

55 rRNA is an integral part of the
large ribosomal subunits of pro-and
eukaryotic ribosomes while the eukaryot-
ic 60S ribosomal subunit contains a
second small ribosomal RNA designated as
5.85 RNA. Comparative structural analy-
sis by Erdmann et al., as well as by
other research groups, has led to a gen-

field. Research projects at the Insti- eral secondary structure for 5S rRNA
tute of Biochemistry are funded not only which is in agreement with a large num-
by the Free University of Berlin, but ber of physical, chemical, and biochemi-
also by the German Research Community, cal studies. However, its tertiary
the Federal Ministry for Research, and structure, as well as its functional

grants from industry.

The research projects at the insti-
tute include: gene expression, with em-
phasis on protein synthesis; nucleic
acids structure and function; protein/
nucleic-acid interactions; molecular
evolution; gene technology; and, recent-
ly, the molecular biology of archaebac-
teria. Research in these areas is under
the direction of V., Erdmann. F. Hucho's
group is engaged in studies of the bio-
chemical characterization of acetylcho-
line receptors. E. Riedel and his re-

properties, remains to be worked out.
Erdmann et al. are using base specific,
partial chemical modification to gain
information about the tertiary structure
of the 5S rRNA molecule--the folding of
the entire molecule of 5SS rRNA in the
third dimension defines the tertiary
structure of this molecule. To gain
information on the 5SS RNA tertiary
structure, they are using biophysical
methods, such as neutron-bending analy-
ses, infrared spectroscopy, and proton
exchange measurements. In addition, they
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are using high-resolution electron mi-
croscopy for the examination of the free
55 rRNA and of 50 ribosomal subunits
which contain this small RNA.

In resolving the function of 58S
rRNA, Erdmann and colleagues had to as-
certain the components with which it
interacts. By affinity chromatography,
these ribosomal proteins from FE. col?
could be bound to immobilized 5S rRNA;
i.e., E-L5, E-L18, and E-L25 as well as
homologous proteins from other orga-
nisms. 5S rRNA fragments were generated
for the determination of the binding
area of these proteins on the 5S rRNA
and examined as to their capability for
forming complexes. Erdmann et al. car-
ried out studies on the reconstitution
of 55 rRNA subunits from the individual
components; this permitted the exchange
of the authentic 55 rRNA (with its frag-
ments) with specifically changed 5S rRNA
species, thus permitting subsequent
analysis of the biological activity in
an in vitro protein biosynthetizing sys-
tem, Using this approach, as well as a
function test which determines the fault
ratio of the peptide built in, the func-
tionally important areas of 5S rRNA can
be analyzed.

Erdmann et al. found that a special
complex of 5S rRNA and a single protein
was formed during the course of oogene-
sis by Xenopus laevis. This protein,
however, was not a ribosomal protein but
a molecule which recognizes 5S rRNA as a
transcription co-factor. In order to
study the binding of this eukaryotic
transcriptor factor (termed TFIIIA)} to
heterologous 5S rRNAs with a low degree
of overall sequence conservation (less
than 20 percent), Erdmann et al. uti-
lized a transcription competition assay
involving eubacterial, archaebacterial,
and eukaryotic 5S rRNAs. All the mole-
cules were found to inhibit Xenopue 58S
rRNA transcription, specifically sug-
gesting that only a small amount of
specific, conserved RNA sequences--in-
deed, 1if any--are essential for the
interaction of the transcription factor
with the 5S rRNA molecules, whereas uni-
versal 55 rRNA secondary structural ele-
ments seemed to be required. A fragment
of Xenopus laevis oocyte 55 rRNA (nucle-
otides 41-120) which partially maintains
the original S5S rRNA structure also com-
petes for the TFIIIA. In vitro tran-
scription of a naturally occurring
mutant of the Xenopus laevis oocyte 5§
rRNA gene, the pseudogene, which carries
several point mutations withkin the
TFIIIA binding domain, is equally inhib-
ited by exogenous Xenopus 5S rRNA.

Erdmann et al., in order to obtain
a more detailed insight into the se-
quence requirements for the promotion of

5S gene transcription, have introduced
C-to-T transitions into GC and CG base
pairs of the Xenopue laevie somatic 5S
gene coding region and its 5' flank.
These studies allowed the researchers to
differentiate between the two promoter
elements and their spacer within the
internal control region. Mutations with-
in the 5' element which dissent from the
corresponding tRNA consensus sequence
reduced transcription activity substan-
tially without significantly affecting
TFIIIA binding. Mutations in the spacer
region had no pronounced effect on tran-
scription. The 3' promoter element was
found to extend to position 97, since
mutations in this region interfered with
transcription activity. This could be
attributable, at least partially, to a
reduced competition strength for TFIIIA.

Since 5S rRNA has been found in all
organisms examined, it is particularly
suitable for molecular evolution stud-
ies., The analysis of the mutations in
more than 100 sequenced 5S rRNA mole-
cules by computer analysis, has enabled
Erdmann et al, to construct a "family
tree."” They found that there are two
structural and functional groups of 5§
rRNA--eukaryotic and prokaryotic. Arch-
aebacteria assume an intermediate posi-
tion while chloroplast 5S rRNA was found
to be of eubacterial nature and closely
related to cyanobacteria.

Erdmann et al. recently determined
the nucleotide sequence of 5S rRNA from
an extreme thermophile, Thermus thermo-
philus HBS8, It was previously found
that 5S rRNAs from extreme thermophilus
have more rigid structure than those
from mesophilic organisms so these 58S
RNAs are more suitable for some physico-
chemical studies of 55 rRNA. Erdmann et
al. found that the 55 rRNA of T. thermo-
philus HB8 contains at least two termin-
al heterogeneities, one at the 5'-end
and the other at the 3'-end.

Neurochemistry

F. Hucho and his group are engaged
in studies of the biochemical character-
ization of acetylcholine receptors.
These researchers are using the electric
tissue of Torpedo marmorata which con-
tains a very large number of nicotinic
cholinergic synapses. They are using
this as a model system to study molecu-
lar events 1in the nervous system in
order to explain the principal function
of the neurons; namely, the transmission
of signals. The cholinergic synapses of
the electric organs are similar in many
respects to the neuromuscular end-plate
of mammals at which the signal transmis-
sion from the nerve cell to the muscle
cell takes place and thus can be con-
sidered a good model system for higher
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organisms., Furthermore, it is possible
to obtain almost pure preparations of
postsynaptic membranes in the form of
protein-lipid vesicles from the electric
organ of 7. marmorata. More than 50 per-
cent of the proteins consist of acetyl-
choline receptors.

The nicotinic acetylcholine recep-
tor (ACLR) has two functions: signal
recognition (ligand binding) and ion
channel gating. The latter function is
thought to be related to conformational
changes within the receptor protein.
Such changes have been observed through
a variety of methods. One of the prin-
cipal unsolved questions concerning the
functional mechanism of the receptor is
the following: What is the difference
between agonists which bind to the ACHR
and cause opening of the ion channel,
and antagonists which bind competitively
but have no effect on the gating mecha-
nism?

Hucho et al. are tackling this
question in their studies of ACLR by
investigating the gating mechanism it-
self by means of noncompetitive receptor
ligands which have been shown to inter-
act with and to block the ion channel
directly. The interaction of some of
these noncompetitive blockers with the
ACLR ion channel can be a sensitive
indicator for monitoring structural
changes within the channel or its gating
device. Hucho et al. have used the chan-
nel ligand TPMP' (triphenylmethylphos-
phonium) and a rapid photolabeling tech-
nique for the covalent labeling of ACLR
polypeptide chains at different time
lapses after mixing the membrane-bound
receptor with cholinergic effectors.

Hucho et al. were especially inter-
ested in the kinetics of the antagonist-
stimulated photolabeling which they had
observed previously. The allosteric
model of the ACLR does not include an-
tagonist-induced conformational states;
only agonists are considered as capable
of activating (opening) and inactivating
(desensitizing) the receptor and its ion
channel. Hucho et al. found that in the
resting and activated state, most of the
photoaffinity label is incorporated into
the a-polypeptide chains of the receptor
complex. When equilibrated with agonists
and antagonists, the §-polypeptide chain
(and to a lesser extent the B-chain) re-
acts with the photolabel. Reactivity of
the §-chain increases after exposure to
cholinergic effectors with a half-life
slower than the kinetics of receptor ac-
tivation or rapid desensitization. Ago-
nists and antagonists stimulate photo-
labeling of the é-chain with different
kinetics. For acetylcholine, carbamoyl-
choline and suberyldicholine the half-
life of the reactivity increase is 400

to 500 milliseconds; for the antagonists
hexamethonium, d-tubocurare, and flaxe-
dil it is about 10 seconds. The latter
slow kinetics are also observed when the
receptor 1is preequilibrated with ago-
nists or antagonists prior to mixing
with [3H]TPMP* and starting the photore-
action. Thus, Hucho et al. were able to
show that time-resolved photoaffinity
labeling can conveniently mark protein
structures involved in receptor func-
tions. Of special interest is the ob-
servation that antagonists also induce a
comformational change in the receptor
protein. It should be noted that only
the laser-flash method of photoaffinity
labeling of ACLR with [3H]TPMPY as used
by Hucho et al. provides a time resolu-
tion comparable to physiological events.

Biological Mechanisms of Drugs and Nat-
ural Substances

E. Riedel and his group have been
working for the past few years on the
development of quantitative analytical
methods for drugs used for treatment of
diseases of the central nervous system
(CNS) or endogenous substances in blood
or tissues, and their interactions with
serum proteins, enzymes, or cell mem-
branes. Their main interest is in cen-
trally effective substances from plants.
Especially in diseases of the CNS, only
empirical methods of treatment are being
used for the most part (e.g., in epilep-
sy) . A targeted cause and protective
therapy can be employed only in a very
few cases whose molecular biological
basis has been identified (e.g., 1in
phenylketonuria, a genetically caused
defect of phenylalanine hydroxylase). As
their biochemical effect is clarified,
empirically found or developed drugs can
possibly be used to define causes of di-
seases of the CNS,

Riedel and his group have carried
out quantitative analysis and protein
binding of drugs in serum and tissue,
including centrally effective drugs in
the phenathazine group (neuroleptics),

alkaloids (circulatory regulation),
antiepileptic drugs, and others (propa-
nolol, strophanthin). Riedel et al. de-

veloped new and improved quantitative
analyses such as gas chromatography for
the neuroleptic Perazin and the B-recep-
tor blocker, propanolol, and thin-layer
chromotography for the ergot alkaloids,
dihydroergotamine and dihydroergokryp-
tin. The determination of the unusually
high binding affinity for serum proteins
of the phenothiazene derivative, Perazin
(K=3.8x10° mol/l) on acid a;-glycopro-
tein led to a series of model examina-
tions of protein-ligand interactions.
Riedel et al. are also studying
interactions of drugs with biological
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membranes. Antiepileptic drugs (e.g.,
diphenylhydantoin) do not, in general,
have high affinity reactions with pro-
teins or cell components. The total ef-
fect of antiepileptic drugs is a result
of complex interlinked partial effects.
Classical receptor binding studies,
therefore, are of no use in the classi-
fication of the effect of antiepileptic
drugs. The most significant aspect of
these drugs is their high 1lipid; i.e.,
membrane solubility. Therefore, Riedel
et al. have developed methods for ob-
taining homogenous synaptic membrane
fractions from various animal species
such as cattle, rat, and GOottinger mini-
pig, and are looking for methods to iso-
late the membrane functions with highest
binding affinity for diphenylhydantoin.
They are also engaged in collaborative
studies of the preparative separation of
membrane-integrated proteins by sodium
dodecylsulfate (SDS) using high-pressure
liquid chromatography; this is being
done with researchers at the Max Planck
Institute for Molecular Genetics in
Dahlem {(Berlin).

In addition, Riedel et al. are also
examining the influences of certain en-
zymes which play a significant role in
the functions of the central nervous
system. Specifically, they have been
studying acetylcholinesterase--which is
involved in the down regulation of the
most important neurotransmitter of the
nervous system, acetylcholine--and the
effects of 2-oxyglutaraminotransferase
with semisuccinaldlhydroxydoreductase,
which are involved in the downgrading of
the neurotransmitter y-aminobutyric acid
(GABA) with actions opposite to that of
cholinesterase. With respect to the
effects of acetylcholinesterase on the
postsynaptic membrane of the neuron and
nonspecific cholinesterase present in
surround.ng glial cells, Riedel et al.
have been using various drugs to examine
the kinetics of inhibitions of both
esterases. They used phenothiazines such
as Perazine and Chlorpromazine, as well
as ergot alkaloids, especially ergo-
tamine, dihydroergotamine. In pre-
liminary studies, Riedel et al. have
found that Perazin and ergotamine exhib-
ited pharmacologically relevant inhibi-
tor contents in the molar range.

Riedel et al. are also investiga-
ting compounds from Valerian root ex-
tracts for anticonvulsive effects. Be-
fore the development of synthetic anti-
convulsive-effective drugs such as bar-
biturates, succinimides, and diphenylhy-
dantoin (which often have unpleasant
side effects), one of the most important
but conditionally effective therapies
was the use of Valerian root extracts.
Riedel et al. are plresently examining

specific components of Valerian root ex-
tracts (such as the valeranates, valer-
onolic acid, and acetoxyvalerenolic
acid) which are significant inhibitors
of the GABA-degrading enzyme, GABase for
their anticonvulsive effects. These
studies are being carried out with the
hope of finding antiepileptic compounds
with less side effects than the synthet-
ic compounds presently in use.

DNA Synthesis

V. Erxrdmann and his coworkers are
presently engaged in studies of DNA sny-
thesis. The increased utilization of
gene technology methods in basic re-
search and in biotechnology makes it
possible to synthesize DNA in a goal-
oriented manner, In principle, there
are seven areas in which such synthe-
sized DNA can be used. These are:

1. Linker and primer. Necessary
for the connection of larger DNA frag-
ments with one another or to start an
enzymatic DNA synthesis.

2. Gene synthesis. The artificial
synthesis of genes can be accomplished
by the coupling of various DNA fragments
in a targeted way. By use of specific
methods, these genes can be inserted
into bacterial cells and manipulated to
express gene products.

3. Mutagenesis. The possibility of
synthesizing genes allows one to change
these genes at certain locations so that
the gene product (protein or RNA) has a
different structure and thereby might
exhibit a different function.

4, DNA structure. In order to
investigate the regulatory elements of
DNA, it is necessary to produce oligo-
nucleids in larger amounts in order to
characterize them chemically and enzy-
matically by means of physical methods
such as Nuclear Magnetic Resonance (NMR)
spectroscopy and x-ray structure analy-
sis. DNA synthesis by gene technology
promotes the amounts of DNA required for
such analyses.

5. Genetic diagnosis. The utiliza-
tion of synthetic DNA fragments makes
possible the 1localization of possible
genetic defects of living organisms.

6. Evolution., The question of the
origin of organisms can be examined by
sequence comparison of DNA and RNA, If
these molecules are present only in
small amounts, gene technology methods
can be used to enrich them in sufficient
amounts for examinations.

7. RNA synthesis. Since chemical
RNA synthesis is significantly more dif-
ficult than DNA synthesis, methods are
being worked out to transcribe DNA enzy-
matically to complementary RNA mole-
cules.
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In Erdmann's laboratories, all the
above areas are being pursued actively
and the DNA synthesized is being used by
this group as well as in collaborative
studies with other groups at the Max
Planck Institute for Molecular Genetics
and the Medical Biology Divisions of the
Free University of Berlin.

Conclusion

Scientists at the Institute of Bio-
chemistry, Free University of Berlin,
have been very productive and are making
important contributions even though the
institute was founded only 20 years ago.
The research emphasis is in molecular
biology, gene technology, neurochemis-
try, and biochemical mechanisms of drug
action.

4/11/66

RESEARCH AT THE INSTITUTE FOR BIOCHEMIS-

TRY AND MOLECULAR BIOLOGY, TECHNICAL
UNIVERSITY OF BERLIN
by Claire E. Zomzely-Neurath.
Introduction

The origin of today's Technical

University of Berlin was the Bergaka-
damie founde”d by Frederick the Great in
1770; it later became the Charlottenburg
Hochschule, a focus of technological
progress in the early 19th century. How-
ever, the organization and academic
structure establishing a true technical
university covering a wide range of sci-
entific disciplines including engineer-
ing and architecture as well as biotech-
nology was carried out only about 20
years ago. At present, about 2000 re-
search projects are being carried out in
both basic and applied research areas

with emphasis on the latter. Many re-
search projects involve collaboration
with various departments at the Free

University of Berlin as well as with
industry.

The Institute for Biochemistry and
Molecular Biclogy of the Technical Uni-
versity of Berlin is one of the newest
institutes of the wuniversity, having
been organized in the late 1970's. Under
the direction of H. Kleinkauf, this in-
stitute has evolved into a major divi-
sion of the university. The major areas
of research emphasis are: (1) vectorial
processes on biological membranes; (2)
structure, function, and biosynthesis of
peptides with particular emphasis on the
biosynthesis of antibiotic peptides on

multifunctional protein templates and
the enzymate synthesis of bioactivepep-
tides; and (3) degradation and biologi-
cal inactivation of neuropeptides.

Following are discussions of re-
search projects of particular interest.
These concern:

® Degradation and biological inactiva-
tion of neuropeptides

Degradation of TRH

Degradation of luteinizing hormone-
releasing hormone (LH-RA)

Degradation of enkaphalin

Degradation of substance P

Carnosine and related peptides
Biosynthesis of antibiotic peptides.

Degradation and Biological Inactivation
of Neuropeptides

An ever-increasing number of neuro-
peptides have been identified in recent
years. These substances act as neurohor-
mones, neuromodulators, neurotransmit-
ters, or paracrine effector substances
on a variety of target cells via binding
to specific receptors. As for other
signal-transmitting substances, it 1is
mandatory that highly efficient elimina-
tion systems also exist for neuropep-
tides. Otherwise, the concentration of
these substances would build up so that
further secretion would lead only to a
neuronal increase in their concentra-
tion, making their function as messen-
gers impossible. This 1is especially
true for neuronal communication factors.
For substances which are released with
high frequency, these mechanisms not
only have to be very efficient but they
also have to be very rapid.

K. Bauer and coworkers have been
carrying out extensive studies on the
degradation and biological inactivation
of neuropeptides.

In wvitro, rapid degradation by
blood and tissue enzymes has been ob-
served for all neuropeptides, but the
physiological functions of these enzymes
within the mechanisms of neuropeptide
metabolism have thus far remained ob-
scure., For the neuropeptide-synthesiz-
ing cells, some as yet unknown mecha-
nisms must exist to regulate intracell-
ular concentrations. After release of
neuropeptides and their interaction with
the receptors, some mechanisms must
exist to clear the target cell for the
transmission of the next signal. As
shown for some neuropeptides and several
proteochormones, peptides may enter the
target cell by receptor-mediated endo-~
cytosis. The fate of the peptide-recep-
tor complex is unknown in most cases,
but it appears that the peptides are
degraded by lysosomal or cytosolic
enzymes,
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S
e
- Internalization of peptides 1is a enzymes. The degradation of these sub-
relatively slow process but seems to be stances to the free amino acids as final
adequate for peptides which are released degradation products gives rise to a
with very low frequency or where the very complex fragmentation pattern. In
peptides evhibit an extremely low disso- addition, there are no biochemical cri- -
ciation content. For other peptides, teria to distinguish peptidases serving KA
these processes are too slow. After ter- target site cleaner functions from en- S
mination of action, which occurs exclu- zymes serving other functions. o
sively at the receptor level through the Bauer et al. have been carrying out :}:
dissociation of the peptide-receptor studies to find an understanding of the RS
complex, the peptide could be removed biological functions of neuropeptide- if}
from the site of target interaction by degrading enzymes on the basis that it
diffusion. In the central nervous sys- is necessary first to delineate the
ter (CNS) the dissociated peptide could pathways of neuropeptide fragmentation
diffuse out of the synaptic cleft but and to elucidate the biochemical proper-
would have to be degraded thereafter by ties of the individual enzymes capable
enzymes associated with other cells of hydrolyzing these substances. Infor-
(e.g., glial cells, endothelial cells, mation from such studies should then
etc.) or localized on neurons remote provide the tools to answer more specif-
from the receptor sites. Obviously, such ic questions as to the function of the
enzymes which serve general scavenger individual enzymes at specific sites.
functions are biologically most impor-
tant: they maintain the system of di- Degradation of TRH
rected communication by preventing the In studies of the degradation of
peptides from diffusion to other target thyrotropin-releasing hormone (TRH} ,
sites and their accumulation in the cer- Bauer et al. found that this tripeptida-
ebral spinal fluid (CSF). mide was degraded by enzymes with rela-
For peptides which are released tively broad substrate specificities,
with high frequency, the synaptic cleft contrary to some reports that TRH was
must be cleared. Diffusion processes degraded by TRH-specific enzymes. Ex-
alone may be too slow and it would be tensive enzyme characterization studies
expected that the removal of peptidergic by Bauer et al., clearly demonstrated
transmitters from the synaptic cleft is that the deaminidation of TRH 1is not
facilitated by additional mechanisms, as catalyzed by a specific "TRH-deamidase"
is known for the classical neurotrans- but by a post-proline cleaving enzyme.
mitters. Catecholamines, for example, This enzyme hydrolyzes a variety of
are known to be rapidly removed from the neuropeptides at internal proline-x
synaptic cleft by re-uptake 1into the bonds. The hydrolysis of TRH at the
secreting cell where they are metabo- pyroGlu-His bond was found to be cata-
lized by intracellular enzymes. For lyzed by an enzyme which had been char-
neuropeptides, however, inactivation acterized previcusly as a pyroglutamate
through an energy-dependent uptake pro- aminopeptidase. This enzyme hydrolyzes
cess has not been convincingly demon- a variety of pyroglutamyl-containing
strated, Thus, 1t seems more likely peptides such as neurotensin, gastrin,
that peptidergic neurotransmitters are and luteinizing hormone releasing hor-
dearaded by peptidases localized in the mone (LH-RH) as well as synthetic sub-
vicinity of the receptors. Such enzymes strates, specifically at the pyroglu-x
cannct act as a "switch" for turning off bond. Subcellular fractionation studies
peptidergic signals, but can only ful- demonstrated that both enzvmes are pres-
fill a specialized scavenger function. ent almost exclusively in the cytosolic
urothis target site clearance function fraction. These studies also revealed
the=s epnzymes would be expected to ex- the existence of another plasma-membrane
hiter o n turnover number and to be bound enzyme {Ep) which  hydrolyzes
rresent 11 =ufticiently high concentra- TRH~His at the pyroGlu-His bond. It dif-
“iorn. Such  enzymes, however, do not fers from the cytosolic pyroglutamate in
necessarily have te have a high affinity various physical and chemical proper-
At specificity for a given peptide. ties. Previously, a TRH-degrading serum
Primari determined by their specific enzyme (Es) had been characterized by
troatieation, even peptidases with lim- Rauer et al. which exhibits almost iden-
1ted aahatrate specificity could direct- tical characteristics with the membrane-
T sntluence the transmission of the bound enzyme. Moreover, and of most im-
pertyvieragic sianal, The degradation of portance, the TRH-degrading serum enzyme
newr peptide appears to be catalyzed by and the plasma membrane~-bound enzyme
' ~ne enzyme, as 1n the case of exhibit a high degree of substrate spe-
P iirne, but by several enzymes, cificity unlike the pyroglutamate amino-
iferent fragments formed are pept idase. It is possible that FEp and
o tarther degradatieon by other Fs represent membrane-bcund and secreted
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forms of the same gene product. This is
currently under investigation in order
to evaluate the relationship between
these enzvmes.

The observation that, in the rat,
the activity of the TRH-degrading enzyme
seems to be controlled by thyroid hor-
mones and drastically alters with devel-
opmental changes furthermore suggests,
according to Bauer et al., that these
enzymes (Es and Ep) might serve very
specific functions. Hypothetically, the
serum enzyme may represent a functional
control element since degradation during
transport by the hypophyseal portal
blood might influence the amount of TRH
which becomes available at the trophic
cells of the pituitary. The membrane-
bound TRH-depending enzyme might poten-
tially fulfill a specific function for
the degradation of TRH at the target
sites. In this context, it 1is note-
worthy that TRH has also been found in

extrahypothalamic brain areas. Since
high-affinity receptors for TRH have
been demonstrated in these structures,

the existence of an effective inactiva-
tion mechanism would be a prerequisite
for the suggested function of TRH as a
neuromodulator or nourotransmitter at
these sites. Recent studies with murine
cells in primary culture support this
hypothesis. After addition of radio-
labeled TRH to the culture media, Bauer
et al. found that TRH 1is rapidly de-
graded by neurcnal cells but only very
slowly by glial cells in primary cul-
ture. First of all, these results dem-
onstrate that this TRH-degrading enzyme
is localized at the extracellular site
of the plasma membrane. Furthermore,
the heterogeneous distribution of this
enzyme between neuronal and glial cells
indicates that this TRH-degrading enzyme
is not a general membrane-constituent
protein and thus suggests that it may
serve more specialized functions. Eval-
uation of the biological function of the
TRH-degrading serum and plasma membrane-
bound enzymes is currently being inves-
tigated by Bauer et al.

Degradation of Luteinizing Hormone-Re-

leasing Hormone (LH-RA)

The rapid degradation of LH-RH by
brain and pituitary homogenates has been
attributed to the action of LH-RH-spe-
cific peptidase. Subsequently, it has
been suggested on the basis of very pre-
liminary studies that the activity of
this enzyme is regqulated by steroid hor-
mones through feedback-regulatory mecha-
nisms and therefore it has been postula-
ted that this enzyme might act as a
functional control element. However, the
characterization by Bauer et al. of the
TRH-degrading enzymes showed that LH~RH

is not only degraded by one enzyme but
is also subject to degradation by the
pyroglutamate aminopeptidase (E;} and
the post-proline cleaving enzyme (E;).
In addition, other enzymes capable of
degrading LH-RH have been found by Bauer
et al., namely: a nonchymotrypsin-like
endopeptidase (E3}, a cation-sensitive
neutral endopeptidase (E,) and a partic-
ulate LH-RH-degrading enzyme (Es) which
cleave the decapeptidamides at multiple
sites. Very recently, it has been re-
ported that LH-RH is also degraded by
angiotensin-converting enzyme (Eg), pri-
marily by hydrolyzing the Trp~Ser and
Leu-Arg bonds.

A specific LH-RH-degrading enzyme,
however, has not yet been identified.
Subcellular fractionation studies with
rat adenohypophyseal homogenates demon-
strated that the particulate LH-RH-de-
grading enzyme is located in the mito-
chondrial matrix space, while the other
enzymes (E;-E,) were found in the cyto-
solic supernatant. From these studies,
no evidence could be obtained for the
existence of a plasma membrane-bound
LH-RH-degrading adenohypophyseal enzyme.
Since enzyme activities might have been
lost during the subcellular fractiona-
tion procedures, Bauer et al. also in-
vestigated the degradation of LH-RH by
dispersed pituitary cells in culture.
In confirmation of their subcellular
fractionation studies, Bauer et al. did
not find any significant degradation
LH-RH Dy intact pituitary cells. These
results suggest that, at the pituitary
level, other inactivation mechanisms
might exist; for example, the receptor-
mediated endocytosis which could be
adequate for <cleaving LH-RH target
sites, since LH-RH is known to be re-
leased in a pulse-type fashion with very
low frequency in the range of 1 to
2 hours. Whether this is also true for
the 1inactivation of centrally acting
LH-RH is being studied by Bauer et al.

Degradation of Enkephalin

Due to their unprotected amino-~and-
carboxy terminals, enkephalins are sub-
ject to extremely rapid degradation by
various exopyvtidases. This feature ac-
counts for the short half-life of these
pentapeptides, The removal of the amino-
terminal tyrosine and thereby the inac-
tivation of the pentapeptides 1s cata-
lyzed by a variety of as yet not fully
characterized amincpeptidases. In all
systems studied so far, tyrosine was
always found as the major metabolite of
enkephalin degradation.

The observed fragmentation of the
enkephalin at the Gly-Gly bond has been
reported to be catalyzed by a mem-
brane-bound dipeptidyl aminopeptidase
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(enkephalinase B) which seems to be very
similar to a cytosolic aminopeptidase
III. Bauer et al. purified these two
enzymes to homogeneity and obtained
identical molecular weights of 83,000
and very similar enzymechemical charac-
teristics indicating that both enzymes
are the same. The cleavage of the penta-
peptides at the Gly-Phe bcnds is cata-
lyzed by angiotensin-converting enzyme
(dipeptidase carboxypeptidase), and ini-
tial studies had indicated that this
enzyme might be specifically involved in
the regulation of enkephalinergic trans-
mission. However, extensive studies by
several laboratories, including that of
Bauer et al., demonstrated that enkepha-
linase was apparently identical to a
thermolysin-like neutral metalloendopep-

tidase originally identified by M.A.
Kerr and A.J. Kenny in 1974.
Subcellular fractionation studies

demonstrated that enkephalin-degrading
aminopeptidase, the dipeptidyl aminopep-
tidase, the thermolysin-like metalloen-
dopeptidase and the angiotensin-convert-
ing enzyme are all associated with the
plasma membrane. In a broad sense, all
these enzymes could be regarded as po-
tential "enkephalinases." However, by
screenring neuronal and glial cells in
primary culture for enkephalin-degrading
activities, Bauer et al. found only
trace amounts of angiotensin-converting
enzymes with these cultures. In agree-
ment with this result is the observation
that angiotensin-converting enzyme 1is
mainly associated with the endothelial
cells. The rapid degradation of Leu-
enkephalin by glial and neuronal cells
in primary culture is mainly due to
bestatin-sensitive aminopeptidases. The
dipeptidyl aminopeptidase activity is
much higher in the neuronal than in the
glial cultures whereas the opposite is
true for the thermolysin-like metallo-
endopeptidase. Although the structural
and functional integrity of cell inter-
action is not conserved in primary cul-
tures, the present result suggests that
1 the case of the enkephalins, the be-
statin-sensitive aminopeptidases on

nerve cells could potentially be in-
volved in the removal of enkephalins
from the synaptic cleft, whereas the

"enkephalinase" of glial cells or the
angintensin-converting enzyme on endo-
thelinl cells may hydrolyze peptides
w«hich already left the synaptic cleft by
dirfrusion and therefore may serve
general scavenger functions.

Degradation of Substance P

Substance P 1s widely distributed
in the central and peripheral nervous
srarema and seems to be involved in neu-
rotransmission and other forms of cellu-

lar communication. Little is known about
the inactivation of substance P although
a number of enzymes capable of degrading
this peptide have been reported to exist
in the brain. Degradation of substance
P is effectively catalyzed by the therm-
olysin-like metalloendopeptidase which
hydrolyzes Glu-Phe, Phe-Phe and Gly-Leu
bonds. However, since Bauer et al. found
that this enzyme appears to be preferen-
tially associated with glial cells in
primary cultures, it seems unlikely that
this enzyme plays an important role in
the inactivation of substance P at the
synaptic cleft, Recent studies with
purified angiotension-converting enzyme
showed that substance P is also degraded
by this enzyme by hydrolyzing primarily
the Phe-Gly bond. Based on extensive
studies with a variety of peptide sub-
stances, this enzvme was characterized
as a dipeptidyl carboxypeptidase, but
Bauer et al. have found that this enzyme
may also exhibit endopeptidasic activi-
ties. Due to its preferential associa-
tion with endothelial cells, however,
angiotension-converting enzyme may ful-
fill general scavenger functions, but
does not seem to be a potential candi-
date as an enzyme serving specialized
target site clearance functions. Thus,
it seems unlikely that the enzymes char-
acterized so far participate in inacti-
vating extracellular substance P in the
synaptic cleft.

This notion is supported by studies
by Bauer et al. on the degradation of
substance P by glial and neuronal cells
in primary culture. With these cells,
Bauer et al. observed rapid degradation
of substance P, which was reduced only
30 percent when the culture medium was
supplemented with a combination of in-
hibitors of the aforementioned enzymes.
In contrast, the degradation of sub-
stance P was inhibited most effectively
by the addition of bacitracin as the
only enzyme inhibitor. Since the spe-
cific activity of this bacitracin-sensi-
tive substance P-degrading enzyme 1is
nearly fivefold higher in the neuronal
than in glial cell cultures, these re-
sults suggest that this enzyme is prob-
ably the best candidate as a peptidasce
likely to be involved in the synaptic
inactivation of substance T, Because
the cell cultures dec not contain func-
tional synapses, immunchistcchemical and
cytochemical studies are necded to eval-
uate this hypothesis. Tt 1s necessary
to isolate and to characterize this
bacitracin-sensitive, substance P-de-
grading enzyme. Bauer ¢t al. arc pres-
ently carrying out such studies.

Biochemical studies by Bauer ot al.,
as well as by other research Groups
have not revealed ane  cvidence 1or the
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presence of neuropeptide-specific en-
zymes 1in the brain or the pituitary.
The primary specificity of the enzymes
identified in these tissues is, rather,
directed toward certain structural ele-
ments of the peptide (e.g., the amino-
terminus or an amino acid side chain,
etc.). This does not exclude the possi-
bility, however, that the rate of hy-
drolysis of a given peptide bond 1is
strongly influenced by neighboring
groups and the size and conformation of
the substrates. The Km values are in
the micromolar range as expected for
general peptidases. Potentially, such
enzymes are capable of degrading an
unlimited number of peptides provided
that they contain the appropriate struc-
tural elements. Bauer et al. think that
it is clear that these enzymes, which
lack the specificity and selectivity
required for a regulation process, can-
not fulfill a regqulatory function them-
selves. Therefore, the concept that
neuropeptide-degrading enzymes directly
serve a dynamic control function cannot
be correct, The more specific target
site clearance function of the neuropep-
tide-degrading enzymes--and eventually
their function as local converting en-
zymes--is primarily governed by the
strategic localization of the enzymes in
relation to a given pathway. Therefore,
it will be most important to determine
at the electron microscope level the
exact localization of the individual
enzyme in relation to a given peptider-
gic terminal. Only at this level, ac-
cording to Bauer et al., is it possible
to obtain information as to the biologi-
cal function of a given peptidase for
the inactivation of a specific peptide
at a specific site. For such studies it
is necessary to purify the peptidase to
homogeneity and to raise enzyme-specific
antibodies for the imminohistochemical
studies. Bauer et al. are presently
engaged in such studies as well as in
characterization of the neuropeptide-
degrading enzymes to provide the basis
for the design and synthesis of enzyme-
resistant analogs suitable for psycho-
logical and pharmacological investiga-
tions.

Carnosine and Related Peptides

Although carnosine (8-alanyl-histi-
dine) and related peptides (w-aminoacyl
amino acids) have been known for many
years as constituents of excitable tis-
sues, brain, and muscle, virtually noth-
ing is known of their function. Further-
more, there 1s also no information
available as to the localization of the
enzymes involved in the metabolism of
these peptides. All w-aminoacyl amino
acids are apparently synthesized from

their constituent amino acids by only
one enzyme with very broad substrate
specificity: carnosine synthetase. Hy-
drolysis of w-aminoacyl amino acids,
however, seems to be catalyzed by vari-
ous highly specific enzymes which have
not yet been fully characterized.

By screening various cell lines,
Bauer et al. have observed that carno-
sine 1is actively synthesized by the rat
Cg glioma cell line but not by neuro-
blastoma cell lines or cell lines orig-~
inating from hypothalamic neuronal cell
cultures. With brain cells in primary
cultures, synthesis of w-aminoacyl amino
acids could only be observed with undif-~
ferentiated glial cells in primary cul-
ture (astroblasts) but not by neuronal
cells in primary culture or by differ~
entiated glial cells (which exhibit
astrocyte-like morphology) as obtained
by treatment with dibutyryl cyclic AMP,
Bauer et al. are carrying out studies to
test whether the observed inhibition of
carnosine synthesis is directly and
causally related to the processes lead-
ing to the morphological differentiation
of glial cells in primary culture. These
researchers have also purified carnosine
synthetase from chick pectoral muscle
about 1500-fold which has been used in
their studies of the biosynthesis of
carnosine and other w-aminoacyl amino
acids. Bauer et al. are also studying
the degradation of these amino acids
using highly purified preparations of
the degrading-enzymes such as carnosi-
nase. Their working hypothesis is that
studies on the metabolism of carnosine
by cultured cells might help to study
the mechanisms of cellular communication
and the processes of cellular differ-
entiation and to understand the yet-
unknown biological function of w-amino-
cyl amino acids in excitable tissues.

Biosynthesis of Antibiotic Peptides

H. Kleinkauf and his group have
been studying the biosynthesis of anti-
biotic peptides for several years and
were one of the first research groups to
carry out extensive studies 1in this
area. Peptide antibiotics are produced
by a variety of micro-organisms and it
has been shown by Kleinkauf et al. as
well as others that these peptides are

synthesized by enzymatic mechanisms
rather than by the ribosome-transfer
RNA-messenger RNA (polysome) system,

which is the biosynthetic machinery for
the synthesis of proteins (polypep-
tides). The antibiotic peptides are
often cylic, and analog-type substitu-
tions of individual residues are very
common. In addition, residues other
than the 20 or 30 L-a-amino acids found
in proteins are frequently present,
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including D-amino acids, hydroxy acids,
and fatty acids. The biosynthesis of
antibiotic peptides represents a more
primitive method of producing a pro-
gramed sequence of amino acids than the
more complex ribosomal system which
evolved during the course of biochemical
evolution.

Kleinkauf et al. have carried out
extensive studies on the mechanism of
the biosynthesis of the cyclic decapep-
tide gramacidin S (GS) as well as tyro-
cidine (Ty), edeine, and malformin by
various strains of Fas<liue brevie.
Kleinkauf et al. found that the forma-
tion of antibiotic peptides such as
Gs, Ty, linear gramicidins, and edeines
by B. brevie strains proceeded on multi-
enzyme complexes. The constituent amino

acids are activated on protein sites
comparable to those of aminocacyl-tRNA
synthetases of the ribosomal system,

The noncovalently bound aminoacyladenyl-
ates are transferred to the thiol groups
instead of hydroxyl groups of transfer
RNA. Peptide bond formation occurs from
thiolaters in four types of reactions:
initiation, elongation, transfer, and
termination.

One of the first multienzymes
isolated and characterized by Kleinkauf
et al. was Gramacidin S-synthetase of
280,000 molecular weight. This enzyme
catalyzes activation of the amino acids
proline, valine, ornithine, and leucine
as aminocyl adenylates which are trans-
ferred to thiols. By interaction with
phenylalanine racemase, peptide snythe-
sis is initiated with the formation of
D-phenylalanyl-proline which remains
linked on the multienzyme. Subsequent
peptidyl transfers to 4'-phosphopante-
theine and from the cofactor to the
specific amino acid give rise to penta-
peptidase enzyme-S-lLeu-Orn-Val-Pro-D-Phe
which combine antiparallel to the symet-
ric decapeptide Gramicidin S.

Kleinkauf et al. have found that
enniatins (cyclic depsihexapeptides)
with antibiotic properties are produced
by various strains of Fusari{um and that
the biosynthesis also occurs by nonribo-
somal mechanisms. Some other antibiotic
peptides synthesized by nonribosomal
mechanism are alamethicin, valinomycin,
actinomycin, and carnosine (mammalian
tissues).

It is now evident that secondary
metabolites, especially peptide antibi-
otics can be produced by soluble multi-
enzyme systems. Almost all antibiotics
are routinely isolated from cultures of
micro-organisms. Purification procedures
have to be applied to either fermenta-
tion broth or cell extracts, and complex
mixtures of products are frequently ob-
tained. When it became apparent that

multistep biosynthetic processes of com-
plex compounds like peptide antibiotics
may proceed on stable multienzyme sys-
tems, Kleinkauf et al. studied the pos-
sible synthetic applications of these
enzyme catalysts. The purpose of enzyme
applications to peptide synthesis is not
only to compete for fermentation prod-
ucts but also to produce antibiotics not
available from living cells or available
only in complex mixtures of isomers. Two
general principles are used: (1) the
broad substrate specificity for substi-
tution of various synthetic amino acid
analogs and elimination of possible side
reactions like cyclodipeptide formation
by Gramicidin S-synthetase when the

third amino acid is omitted; (2) defined
substrates always yield defined products
and no complex separation procedures

have to be applied. Actions of analog-
substituted peptides will be similar to
the parent compound. Thus, the aim of
Kleinkauf and his group is to use the
information obtained from their studies
of the biosynthesis and metabolism of
antibiotic peptides to prepare these
peptides using defined in vitro systems
instead of the cumbersome extraction of
these peptides from fermentation of the
relevant organisms, The main advantage
of cell-free systems is the controlled
formation of products which eliminates
separation procedures. The unique multi-
step mechanism eliminates Dbyproducts
caused by incomplete peptidation reac-
tions as observed in chemical peptide
synthesis. The biosynthetic process for
forming antibiotic peptides such as
bacitracin, Gramicidin S, linear grami-
cidin, polymyxins, and tyrocidines is
now termed the multienzyme thiotemplate
mechanism.

Kleinkauf et al. are also studying
the functions of the antibiotic pep-~
tides. They have found that bacitracin
(Bacillus licheniformis) is involved in
cation transport (n2*%, Co?*, zn?t) and
can also act as an enzyme inhibitor
whereas linear Gramicidin S, a neutral
surfactant, is involved in the forming
of membrane channels and the transport
of the cations K*, Nat and Lit. Grama-
cidin S is a cation surfactant and is
involved in the inhibition of membrane-
associated functions of the spore mem-
brane; it acts as a germination effec-
tor, an enzyme inhibitor, and as an
inhibitor of transport functions Tyro-
cidines are cationic surfactants and

also bind to DNA, thereby affecting
transcription.
Conclusion

The researchers at the Institute
for Biochemistry and Molecular Biology,
Technical University of Berlin, have

8]
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been very productive even though the in- (SERC) and various private industries r;:"
stitute is only about 10 years old. The support, in addition, a full-time re- Y,
main research emphasis is on studies of search staff of six people as well as ;n}
biologically active peptides from bac- over 20 postgraduate research students. NN
terial sources [(antibiotic peptides) and The center has 11 "industrial partners"
mammalian sources (neuropeptides). The (including British Aerospace, British ot
institute has several projects supported Telecom, Marconi Space & Defence Sys- e
by industry as collaborative programs. tems, and the Admiralty Research Estab- BN,
lishment at Portland) and currently S
enjoys well over $1 million of external e
grant support. One of the major con- }\F'
tracting agencies is the Alvey Program,
4/5/8¢6 in cooperation with SERC. "y
Currently the <center |has four R
active study groups: e
b -
£ e Artificial intelligence .
- S — e New computer architectures and VLSI C
Computer Sciences design .
® Software engineering
S ® Robotics.
t ARTIFICIAL INTELLIGENCE ACTIVITIES AT Future plans also include more focused N
- BRISTOL'S NEW INFORMATION TECHNOLOGY studies in intelligent computer aided o
5 RESEARCH CENTER design (CAD) systems. S
. This brief review surely shows that e
by Paul Roman. Lr. Roman i1s the Liaison the center deserves much attention; how- d ':
Seientist for Physics in Europe and the ever, because of my current fields of
Middle FEast for the Office of Naval interest, I will report only about my v
Fesearch's .ondon Branch Office. He <is recent visit to the Artificial Intelli- fui
on assignment until September 1987. gence Group, chaired by Professor J.F. oy
Baldwin. oo

Projects ranging from creation of a
fuzzy~logic knowledge base to expert
systems for threat evaluation are vigor-
ously pursued at a remarkable, only
2-year-old interdisciplinary center lo-
cated at Bristol University, UK. Within
that broad range its scientists are
working on such projects as object iden-
tification, speech recognition, support-
logic programing for relational informa-
tion languages, and expert systems for
intelligent maintenance/fault diagno-
sis--all further evidence of the vigor
and creativity of this center.

Background

The Information Technology Research
Center grew out of a joint venture be-
tween the Department of Computer Sci-
ence, the Microelectronics Group of the
Department of Electrical and Electronic
Engineering, and the Artificial Intelli-

General Description of the AI Group

The AI Group evolved from research
interests in decision theory and control
theory, fuzzy sets theory, and uncer-
tainty logics. Fundamental research in
knowledge representation, deductive in-
ference, and logic programing (very pop-~
ular British approaches) as well as un-
certainty and machine learning emerged
more recently. Close ties with industry
resulted in various applications of ex-
pert systems (ES), and interest in the
problems of vision understanding led to
the group's participation in the Alvey
project whose goal is object identifica-
tion from two-dimensional images. A
second Alvey project is concerned with
developing Al tools for writing an ES
to maintain a telephone exchange net-
work.

The current list of active research
topics in the group is as follows:

gence Group (AI) of the Department of T

Engineering Mathematics. Today it also ® Fuzzy Prolog

has programed relations with work done ® Fuzzy relational inference language |
in the School of Mathematics, the Civil e Conceptual graphs .
Engineering Department, and the Brain ® General theory of uncertainty s
and Perception Group of the Anatomy De- e New approaches to human inference and ;}}
partment, as well the Departments of theorem proving A
Psychology, Philosophy, and Architec~ e Applied research (maintenance, moni- Nt
ture. It has an academic staff of 26 toring, ES for tactical weapon sys- Y
scientists, who also have duties in tems, decision <classification/dis- L

their specific home departments. The crimination methods for medical -
Science & Engineering Research Council diagnosis). =t
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& o
¢ I will briefly survey the first two programing style of Prolog. Neverthe- N
N topics. less, FRIL is more restricted than Pro- o
o Fuzzy Prolog (FP). This is essen- log by its limited form of unification. "
s tially a Prolog system which includes a Again on the positive side, the FRIL o

general fuzzy-logic inference mechanism mechanism contains an easy interpreta-

and also an interface to FRIL (see tion of both the AND and OR parallel- S
-~ below) . isms; this will be a substantial advan~- e
- Predicates in FP have an extra ar- tage in future implementations on paral- :fi
- gument called "chi value,"” which repre- lel machines. In particular, plans are Iy
» sents the uncertainty measure associated now developed to use the OCCAM language e
g

with the satisfaction of the predicates.
The user has the choice of developing
the calculus that combines chi values
associated with different relations.
Thus, various multivalued logics can be
used, including familiar ones from the
theory of fuzzy logics. Path analysis
problems can be treated by interpreting
the chi value as a distance between
nodes in a graph, so that the shortest
route problem can be derived by simply
using a plus-operator for conjunction
and a minus-operator for disjunction,
The chi value can also be used as a
measure of the difficulty of proving the
satisfaction of a given predicate, and
thus it may control the backtracking of
Prolog.

Fuzzy Relational Inference Language
(FRIL). This ES language 1is the pride
of Baldwin and his principal associate,
Dr. B.W. Pilsworth, It was produced at
the center as a result of fundamental
research in inference and uncertainty
logic.

as a vehicle to explore the potential
for concurrency in knowledge engineering
languages to be used in new parallel
computer architectures. Work is in
progress to implement FRIL in COCCAM and
run it on an array of the new Inmos
transputers.

Concluding Remarks

Even within the narrow bounds of
its selective coverage this article
could not do justice to this new, very
lively, well-supported research center.
As I see it, the center's strength comes
from its breadth of organization, which
was deliberately created to foster con-
tinued basic research on a firm platform
of intellectual enterprise; it also
utilizes to the utmost the industry/gov-
ernment/university triad--a form of de-
velopment so much spoken of yet rarely
realized effectively. I wish to add a
word of praise regarding the modesty of
the colleagues I met: this is not an
accustomed trademark in the area of AI.

2.7,

Kl TSR

‘ FRIL has a syntax similar to Prolog fel.
. in that it uses a data base of facts in o
. the form of tables and rules; but it LS
) answers querries more in the style of a 3/5/66 s
3 relational data base, using algebraic :::
, operations (such as join, project, se- N

lect, union, intersection, and so on).

FRIL's inference mechanism is based on L R

breadth search, rather than depth search . -

as done in Prolog. Each new concept is MCChanlCS .
) defined by a rule and is compiled to -

procedural code. .
: FRIL employs measures of uncertain- SRy
- ty that propagate through the opera- FLUID MECHANICS AT NLR ey

tions. The support logic programing -

system uses a theory of "support pairs" by Fugene F. Brown. Dr. Erown 1s the

to model various forms of uncertainty. Liatson Scientist for Fluid Mechanics in

The logic programing style of inference Europe and the Middle FEast for the 0Of- -
. embodied in FRIL (and to be developed fice of XNaval Research's London Branch e
- further in the near future) does not Nffice. He 18 on leave until September .

rely upon a "closed world" form of 1087, from the Virginta Folytechnic In- Oy

knowledge representation. That is, it stitute and State University, where he

is not assured that facts not present in ta a Freofessor of Mechanical Engineer-

the database are necessarily false. In- ing.

stead, such a fact is given a "necessary

5 support” value of zero and a "possible

- support"” value of one. The pitfall of

. negation by failure is thus avoided.

: FRIL is much more efficient than
Prolog 1in answering fuzzy-logic and
probabilistic queries; vyet, as far as
the wuser is concerned, it retains the the

The National Aerospace Laboratory
(NLR) is the center for aerospace re-
search in the Netherlands. It is located
at two sites: in Amsterdam itself and
approximately 100 km from Amsterdam in
Northeast Polder. At the present
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time the administrative headquarters and
the majority of NLR's approximately 780
employees are located in Amsterdam.
Since acquiring the 500-acre site in the
Northeast Polder in 1958, however, acti-
vities have gradually shifted from Am-
sterdam, At the present time :feveral
departments of the Fluid Dynamics Divi-
sion as well as the German-Dutch Wind-
tunnel (DNW) are located there. My
visit was to the site in Amsterdam.

NLR had its origins in 1913 with
the formation of the Aeronautical De-
partment of c¢he Dutch Navy. It was
organized into 1its present form as an
independent, nonprofit organization in
1937, NLR's principal mission 1is to
render scientific support and technical
assistance on a nonprofit basis to Dutch
and foreign aerospace industries and
organizations, civil and military air-
craft operators, and government agencies
concerned with aviation and space
flight. NLR closely cooperates with the
Dutch aircraft manufacturer, Fokker, in
aircraft development under contract with
the Netherlands Agency for Aerospace
Programs (NIVR). In fact, Fokker depends
entirely on NLR for scientific support.
In addition, NLR assists Dutch aircraft
operators (KLM, the Royal Netherlands
Air Force, and the Royal Netherlands
Navy} with the evaluation of aircraft
and equipment and with technical prob-
lems in aircraft operations. For the
Royal Netherlands Air Force, it operates
a scientific research program planned
on a rotating 5-year basis in the field
of aeronautics. Finally, NLR contri-
butes to the development of Dutch aero-
space projects and projects for the
European Space Agency and foreign aero-
space industries.

At the present time approximately
70 percent of NLR's income 1is derived
from research contracts and the remaind-
er from subsidies from the Dutch govern-
ment. Much of its current contracted
activities are directed toward the needs
of Fokker in support of its new F-50 and
F-100 commercial aircraft development
projects. Incidentally, this work |is
funded by the NIVR; however, because
Fokker 1s a private company, this money
must be repaid out of the company's
profits.

The Fluid Dynamics Division per-
forms a considerable amount of experi-
mental studies for European industrial
concerns and foreign governments. For
example, apprcoximately one-third of the
aerodynamic work on the Concord was done
in its Transonic Wind Tunnel (HST) lo-
cated in Amsterdam. In addition, a large
number of acoustics and aerodynamic
studies for various European automobile
manufacturers have been conducted in the

DNW. At the present time tests are being
conducted there for the US Navy's LHX
helicopter program under the provisions
of the Patriot Compensation Program. The
large size of the DNW's test section
(9.5x9.5 m2) allows full-size automo-
biles to be rolled into the tunnel for
testing.

The Fluid Dynamics Division

NLR 1is organized into five major
divisions including: Fluid Dynamics,
Flight, Structures and Materials, Space,
and Informatics Divisions. My visit was
to the Fluid Dynamics Division. As can
be seen from the NLR organizational
chart, Fiqure 1, the Fluid Dynamics
Division 1is divided into six depart-
ments: Incompressible (Low-Speed) Aero-

dynamics, Compressible (High-Speed)
Aerodynamics, Propulsion Aerodynamics,
Aeroelasticity, Theoretical Aerodynam-

ics, and Wind Tunnel Instrumentation.
In addition to the HST and the DNW, the

Fluid Dynamics Division operates a
3x2,25-m Low-speed Wind Tunnel (LST)
and a Supersonic Wind Tunnel (SST)

located in Amsterdam.

My host for my visit was Dr. H,
Tijdeman, the Head of the Fluid Dynamics
Division. After a brief review of the
other departments, the discussion turned
to the Fluid Dynamics Division which, at
the present time, consists of a staff of
150, split about equally between Amster-
dam and the Northeast Polder. Approxi-
mately one-third of the staff have mas-
ters or doctoral degrees. The remainder
are technical and service staff,

Two departments within che division
are located in the Northeast Polder: the
Incompressible Aerodynamics Department,
and the Propulsion Aerodynamics Depart-
ment, The Incompressible Aerodynamics
Department is responsible for tests con-
ducted in the LST and DNW tunnels plus
an acoustics facility. Industrial, air-
craft, ship, and automobile aerodynamics
and acoustics tests are run by this
group. An interesting Navy project was
the aerodynamic tests of helicopter car-
riers in order to determine safe landing
conditions., This was done for the Dutch
and Norwegian navies.

The Propulsion Aerodynamics Depart-
ment is responsible for aerodynamic and
acoustic tests involving propulsion sys-
tem integration in which it often runs
tests involving powered engine simula-
tors. At the present time such tests
are going on to determine the aerody-
namic and acoustic characteristics of a
new six-bladed propeller for the Fokker
F-50. 1In a proposed transonic extension
of this work it 1is hoped that, with
careful blade design, a high-perfor-
mance, straight-bladed propeller capable

N
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Figure 1. NLR organizational chart.

of efficient operation at high Mach
numbers can be built,

The Compressible Aerodynamics De-
partment is located in Amsterdam. Its
two principal experimental facilities
are the HST and the SST. The HST is one
of the principal aerodynamic facilities
in Europe. It is a pressurized tunnel
capable of stagnation pressures between
0.1 and 4 atmospheres and Mach num-
bers up to 1.25. Its test section is
2.0x1.6 m? and is compatible with that
of the SST (1.2x1.2 m?); this enables
the same model to be tested both in the
HST and SST and gives NLR the unique
capability of beingy able to carry out
tests of the same model from incompress-
ible conditions up to a Mach number of
four.

The Aeroelasticity Department, also
located in Amsterdam, 1is inveolved in
both computational and experimental un-
steady aerodynamics and flutter re-
search. The group has carried out
steady load measurcments on the F-5 wing
for the Air Force Wright Aeronautical
Laboratories (AFWAL) and NASA and has
made elasticity measurements on indus-
trial structures such as bridges and

dikes. They are presently carrying out
pitching tests on the F-16 wing for Gen-
2ral Dynarics (GDY, Fort Worth, and

AFWAL. These tests, which are scheduled
to take piace over the next 22 months,

were described to e by Dr, Atlee Cun-
ningham *rom 6D W) ust happened to be
it NLE during my visit.  The tests will

be carried Hut 1r the IST and will fea-

ture both small-amplitude, high-fre-
quency oscillations typical of struc-
tural vibrations and 1large-amplitude,
low-frequency oscillations typical of
maneuver operation. Static pressure data
will be taken with 42 pressure taps and
loads will be measured with a six-com-
ponent balance. Initial tests are plan-
ned at a Mach number of 0.3 with a
series of follow-on tests to be conduct-
ed at transonic Mach numbers. The pur-
pose of the project is to examine the
vortex bursting phenomenon which occurs
on wiings of delta planforms at high
angles of attack and high Reynolds num-
bers. These tests will be conducted
with a mean angle of attack of 55 de-
grees. Because the vortex bursting phe-
nomenon is poorly understood, extensive
flow visualization studies using a
pulsed laser sheet as well as global
lighting have been planned to visualize
the flow in cross-section over the en-
tire wing. Although the ultimate objec-
tive of this work is to learn how to
control vortex bursting at high Reynolds
numbers, the immediate application of
this work 1is to develop and improve
Euler codes which are being written to
predict the vortex bursting phenomenon
Cunningham has an ONR contract to
look at vortex bursting in a smoke tun-
nel and a 2x2 ft?, high-speed water tun-
nel which is currently being built at
GD. Eventually the results of the small-
scale tests at GD will be compared with
the NLR tests to investigate the effects
of Reynolds number on vortex bursting.

N
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Figure 2.

Computational fluid dynamics programs.

NLR's Computational Fluid Dynamics Work
The bulk of the computational fluid
dynamics work at NLR is conducted in the
Theoretical Aerodynamics Department,
which is headed by Mr. J. Slooff. At
the present time he has a staff of 10,
complemented by a group of approximately
equal size in the Informatics Division
which supports his activities in the
areas of mathematical models and numeri-
cal methods. Slooff's group is responsi-
ble for writing analysis and design
codes to support Fokker's aircraft pro-
duction activities and to sell to other
aircraft companies. In this latter con-
nection they have developed codes for
low-speed, multiple airfoil design;
transonic airfoil design; boundary laver
analysis; three-dimensional panel meth-
ods for complex subsonic configuration
analysis; and inverse wing design. Fig-
ure 2 gives a schematic indication of
the Division's computational capabili-
ties. Some of the most important new

work involves the modeling of surface
waves, viscous/inviscid interactions, a
new multigrid concept for panel methods,
and a new field panel method.

NLR's principal computational fa-
cility is a Control Data Corporation
(CDC) Cyber 180/855 mainframe computer
supplemented by a link with a Cyber 205
at the University of Antwerp. Slooff
said that the link was not very good and
that he felt handicapped by the small
memory size (1 megabyte}. This situation
should improve considerably, however, in
the 1988-1989 time frame since NLR plans
to purchase a Cray X-MP with a 2 mega-
byte memory and additional solid-state
device (SSD) storage.

Slooff's close ties with Fokker
have advantages and disadvantages. The
advantage is, of course, that Slooff
(through NIVR) is assured of a steady
income. The disadvantage is that the
activities of his group are highly
constrained. For one thing, Fokker's
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interest is primarily in civilian air- servative, finite volume technique. 1In o
craft, thus most of Slooff's work must the remainder of the flow, the conven- o
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be in connection with civilian rather
than military projects, In addition,
the intense activity at Fokker in con-
nection with the new F~50 and F-100 pro-
jects has demanded so much of Slooff's
time that his group has fallen behind in
the development of new algorithms. This
explains why his group has very little
Navier-Stokes work going on and got
started fairly late in the development
of its three-dimensional Euler code.

Slooff 1is perhaps best known for
his panel method calculations for wing
design which he began in 1968. Since
that time many refinements in the code
have been implemented. In its present
second-order-accurate form, it contains
advanced singularity formulations and
use of Dirchlet rather than Neumann
boundary conditions. A multigrid capa-
bility has also been added which can be
implemented either as a conventional
accelerated convergence technique or as
a means to reformulate the equations
themselves. To reformulate the equa-
tions, grids of successively finer size
are proposed leading to a banded matrix
for the aerodynamic influence coeffi-
cients (AIC's). The banded nature of
the matrices for the AIC's leads to sig-
nificant savings in both storage and
computational time. The initial esti-
mates are that this technique will allow
a panel method simulation to be worked
out with N operations. This compares
with N3 operations which are required
for present classical methcds employing
Gaussian elimination. If these estimates
are correct, this means that computa-
tional time savings of several orders of
magnitude can easily be achieved. Slooff
calls this a multilevel integral evalua-
tion (MIE) technique. A feasibility
study has been completed which demon-
strates the efficiency of the technique
on a flat-plate airfoil problem.

Arother new development is the use
of field panel methods to calculate the
compressible flow over the slats of a
multi-element airfoil in the low-speed
{Mach=0.2) takeoff and landing config-
uration. In these situations it has
been found that Mach numbers as high as
1.6 exist on the slat which, combined
with a resulting shock wave, invalidate
the incompressibility assumptions inher-
ent in classical panel methods. To simu-
late the essential nonlinearity of the
compressible flow, the region on almost
the entire suction surface and, 1in some
cases, half of the pressure surface is
surrounded by a C grid. 1In this region
the distribution of source singularities
is found by solving the full (compressi-
ble) potential equation by a fully con-

tional (incompressible) panel method is
used. The resulting solution is there-
fore a combination of the field singu-
larity distribution obtained on the grid
and the surface distribution of singu-
larities on the airfoil surface computed
by the conventional panel method. Osher-
type splitting combined with a multigrid
method was used to accelerate the con-
vergence of the field calculations. The
advantage of the technique is that non-
linear simulation is attempted only in
those regions cf the flow field where
compressible effects are expected. This
has two advantages: it reduces the com-
putational time and it simplifies the
grid generation process. In the latter
connection, this means that the complex-
ities associated with generating and
interpolating between the multiple grids
used in conventional domain decomposi-
tion methods can be avoided.

In a recent article describing the
field panel method, B. Oskam described
the application of this method to a NACA
0012 airfoil and a four-component, high-
lift wing (Oskam, 1985). The airfoil was
discretized into 64 surface panels and a
grid of 24x8 elements., Excellent agree-
ment with finite difference calculations
was seen., For the high-lift wing, the
calculations were compared with experi-
mental data and once again a good agree-
ment was obtained except in the vicinity
of the trailing edge where a strong
shock (Mach=1.6) on the upper surface of
the slat resulted in the separation of
the boundary layer. Discrepancies with
the experimental data were, therefore,

not unexpected. Obviously, additional
attention needs to be given to the
shock-wave/boundary-layer interaction

problem if accurate calculations are to
be obtained in such cases.

The program has been
acronym MATRICS. An extension of this
method to three-dimensional flows is
presently under way. Mesh generators
for more complex configurations such as
the flow around an entire aircraft are
being developed 1in collaboration with
the Swedish Aeronautical Research Insti-
tute (FFA).

Slooff is famous for his calcula-
tions for Australia II, the yacht which
won the America's Cup for Australia in
1983. It was widely acknowledged that
it was the keel design which was re-
sponsible for the vyacht's success.
Slooff's contribution was the develop-
ment of a panel method code for predict-
ing keel performance which allowed
surface wave effects to be taken into
account. Slooff began working on a
problem related to these calculations in

given the
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1977 in support of a SWATH-type (Small
Waterline Area Twin Hull) vessel for the
Dutch Navy. (The design for the Austra-
lia II was, 1in fact. managed by the
Netherlands Ship Model Basin [NSMB], now
known as MARIN, in Wageningen to which
Slooff was a subcontractor.) Because of
the military implications of this work,
the reports on Slooff's calculations
have not yet been released. His calcula-
tions are based upon the wave modeling
concepts developed by C. W. Dawson of
NSRDC. However, Dawson's scheme works
only for low Froude numbers, and Slooff
found that it was necessary to introduce
an upwinding scheme on the free surface
in order to produce a stable calculation
for the infinite number case which he
was considering. Slooff's intention is
to combine this new surface model with
his second-generation panel method.

Sloof also plans to develop a cal-
culation method for limited regions of
incompressible vortical flow such as
found on partielly stalled airfoils.
Slooff is proposing to use a panel meth-
od which includes the vorticity by means
of a Klepch formulation.

Finally we discussed the Theoreti-
cal Aerodynamic Department's plans for
extending their quasi-simultaneous cal-
culations of strongly interacting vis-
cous flow to three-dimensional geome-
tries. In contrast with conventional
inverse and semi-inverse schemes, the
quasi-simultaneous approach features the
use of an interaction law which repre-
sents a linearization of the relation-
ship between the velocity at the edge of
the boundary layer and the displacement
thickness. This equation is used in con-
junction with an inverse method for the
boundary layer in such a way that the
combined solution represents a solution
of the complete equation of the inviscid
and viscous flows. The advantage of this
technigque is an order of magnitude in-
crease in speed over semi-inverse meth-
ods and an 1increase in speed of two
orders of magnitude over inverse meth-
ods. In contrast with other interaction
calculations this technique (developed
by A. Veldmann) is valid for compressi-
ble (as well as incompressible) flow,
has a more advanced turbulence model,
and i1ncludes the y-momentum egquation in
place of the usual boundary layer as-
sumption of negligible transverse pres-
sure gradient.

Conclusion

- As should be clear from this arti-
cle, NLR is not a basic research estab-
lishment. It is, however, performing
work related to numerical modeling and
algorithm develcpment for a wide number
of ailrcraft- and ship-related problems,

Proposed developments in the area of
multigrid methods (MIE), and surface-
wave and vortical-flow modeling might be
worthwhile considering for future Navy
support.
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TURBULENCE RESEARCH AT THE DELFT HYDRAU-
LICS LABORATORY

by Fugene F. Brown.

The Delft Hydraulics Laboratory
(DHL) was founded in 1933 as an agency
of the Netherlands government. Its ac-
tivities are conducted both at its head-
quarters in Delft and at DeVoorst in the
Northeast Polder. The total number of
DHL personnel is 535, Approximately one-
third of these have masters and doctoral
degrees. The principal activity of the
laboratory is coastal hydraulics, and it
conducts research similar to that done
at the French National Hydraulics Labo-
ratory (LNH) in Paris (ESN 40-4:136-138
[19861) . In addition to its work in
coastal, estuary, and fluvial hydrau-
lics, it is involved in matters concern-
ing water resources, the environment,
and cutting and dredging technology.
Some of the best known examples of its
hydraulics work are its design of the
flood barrier in the East Scheldt and
its delta model of the Southwest Nether-
lands. It has several wave basins,
flumes, wind-wave facilities, and pump
testing circuits, For its saline intru-
sion work it has a seawater manufactur-
ing facility capable of producing salt
water with a specific gravity of up to
1.19.,

As with LNH, DHL has a number of
computer programs which it uses in its
hydraulic studies. Some of these models
are described in Figure 1. The program
ODYSSEE was, in fact, jointly developed
between LNH and DHL and is an example of
the close cooperation which exists be-
tween these two laboratories.

There are a number of comparisons
which can be drawn between the two orga-
nizations. First of all, in contrast
with LNH, DHL has no finite element pro-
grams under development. The explanation
offered by DHL for concentrating on
finite difference rather than finite
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Figure 1. Hydraulics modeling programs
at DHL.
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element methods is that uncertainties in
turbulence modeling are far greater than
the inaccuracies introduced by failure
to accurately specify the boundary con-
ditions. Thus the greater accuracy which
is provided by finite element methods in
the handling of the boundary conditions
is not all that important.

In addition, in contrast with LNH,
DHL has no three-dimensional hydraulics
simulation programs. This is at least
partially due to the fact that its com-
putational facilities are quite limited
compared with those of LNH. 1In fact it
has no mainframe computing facilities
suitable for computational fluid dynam-
ics calculations but uses, instead,
links with a CDC Cyber 175 at the Dutch
Energy Center (ECN), the CDC Cyber 205
at the University of Amsterdam, and a
Cray at the Shell Research Center.
Another reason 1s that the industrial
hydrodynamic activities, which are
likely tco require such codes, are much
more limited at DHL than they are at
LNH. This is because DHL unlike LNH has
no connection with the power generating

industry. LNH's connection, of course,
comes from its being a department of
Electricité de France, the French

electrical power generating monopoly.

My host at DHL was Mr. R. Uitten-
bogaard. Much of Uittenbogaard's cur-
rent activities and plans for future re-
search are in the turbulence modeling
area. This is a result of a change of
direction which has take place at DHL
over the past few years. No longer does
the construction of flood control bar-
riers and dikes require the large-scale
research activities it once did. The
period of intense construction of these
facilities in the Netherlands is past.
Attention is therefore turning to sus-
taining the navigability and environ-
mental quality of the waterways which
have already been constructed. In par-
ticular, this means that attention is
being given to problems of sedimentation
and saline intrusion. Accurate predic-

tion of these phenomena requires accur-
ate turbulence models. Development of
accurate turbulence models for the mix-
ing of saline-stratified flows is cur-
rently the focus of Uittenbogaard's
activities.

Uittenbogaard is a member of a
10-member team funded by the Department
of Public Works and Transportation of
the Dutch government to carry out exper-
iments which will contribute to improve-
ment in the ability to predict the mix-
ing which occurs in saline-stratified
flows. This is a 1l0-year program which
is funded at the rate of approximately
$2 million per year.

The experiments will be conducted
in the new tidal flume facility which is
just now nearing completion. Both mean
and turbulence velocities as well as the
position of the saline/fresh-water
interface will be made. At the present
time these data do not exist. Measure-
ments will be made with both standard
conductivity probes and a new fiber-
optic laser probe.

The new laser probe is the result
of an instrumentation development pro-
gram which has lasted several years and
has cost more than $100,000. The laser
probe is a submersible reference beam
anemometer in which only approximately
3 inches of the beam is exposed to the
flow. A short optical path length in
the flow is necessary to minimize the
refraction effects which take place at
the interface between the saline and
fresh water flows. The advantage of the
reference beam over the more familiar
(in the United States) Doppler method is
that two-component measurements can be
more easily made. In addition, a low-
power laser can be wused, and photo
diodes can be used in place of more
delicate and expensive photo-multiplier
tubes.

The new laser probe was designed by
Dr. H. Godefroy, who also designed the
signal processing equipment. The signal
processor is basically a frequency
tracker which operates in parallel with
a counter in order to overcome the small
capture-range restrictions (range in
which the signal is regained after a
short interruption) of a conventional
tracker.

The construction of the second-gen-
eration prototype is now nearing comple-
tion. It features lenses with antire-
flection coatings and a somewhat more
powerful laser (6 mW instead of 2 mW) in
order to enable measurements to be made
under poorly seeded conditions. A modi-
fication has also been made so that the
laser beams cross the flow in a horizon-
tal rather than vertical plane. This
allows measurements closer to horizontal

[
(=2




Phasrin aux a ap.

A Sus Il S S A e S SIS S A XA DA —T—

ESN 40-7 (1986)

(top and bottom) surfaces to be made and
also allows for velocity measurements in
the vertical plane.

Uittenbogaard and his coworkers are
planning a detailed study of the turbu-
lence mechanisms in saline-stratified
flows. In such flows, buoyancy effects
result in a damping of the vertical com-
ponent of the turbulence velocity and a
resulting decrease of mixing in the ver-
tical plane. This is accompanied by a
corresponding increase in mixing in the
horizontal plane, and turbulence models
must account for this, He feels that the
so-called Reynolds stress turbulence
model offers the best chance of accur-
ately calculating such flows. He hopes
to use the data obtained from Godefroy's
laser probe and small catheter-sized
nicrophones to modify the pressure/
strain correlation contained in such
models. Attention will be focused on the
downstream mixing characteristics where
the vertical turbulence velocity is
nearly zero and the interface has as-
sumed a wavelike structure, Of partic-
ular interest here will be the stability
of the interface surface and the per-
sistence of any structure produced by
the manner in which the streams were
initially mixed. He also intends to
study the intermittent bursts which ac-
company the mixing process. Eventually,
Uittenbogaard hopes to use his work on
the Reynolds stress model to improve the
performance of the k-e model, which he
views as being more suitable for engi-
neering calculations than the Reynolds
stress model because of its greater com-
putational efficiency.

It 1is clear that the stratified-
flow research which 1is being planned
here will make an important contribution
in an area where very little data cur-

rently exists. I was impressed with the
quality of the instrumentation which has
been developed. My expectation is that

given the funding and resources which
have been dedicated to the stratified-
flow research work the results are like-
lv to be a definitive study of the sub-
ject and may, in fact, shed light on the
nature of the mixing phenomenon in other
types of flows as well. I believe that
the Navy should stay informed about the
research at DHL, I plan to visit DHL
again in about a year. I will report on
the progress which has been made at that
time.

TURBULENCE RESEARCH AT THE EINDHOVEN

UNIVERSITY OF TECHNOLOGY

by Fugene F. Frown.

At the Technical University of Eind-
hoven (THE) I visited the Fluid Mechan-
ics and Heat Transfer Laboratory in the
Department of Applied Physics. The group
is fairly small, consisting of two pro-
fessors and eight scientific staff mem-
bers. However, they are extremely well
equipped and are conducting several in-
teresting projects in the fluid mechan-
ics of turbulence. My host during much
of the visit was Mr. C. Nieuwvelt, a
member of the scientific staff.

The first stop on my tour was with
Dr. J. Bessem, who is doing some experi-
ments in a large (0.7x1.05 m?) subsonic
(2 to 6 m/s) wind tunnel. Of particular
interest were the coherent structures
near the wall where a dense water fog
was injected through flush-mounted slots
in the wall. The intention was to cor-
relate flow visualizations with measure-
ments of the wall shear stress obtained
with flush-mounted hot film probes. The
visualization was carried out by simul-
taneous 1illumination in both the hori-
zontal and vertical planes. Viewing the
test section at an angle during illumi-
nation produces a three-dimensional vis-
ualization of the turbulence structure.
This work is a follow-on to a previous
study in which an investigation of the
velocity/shear-stress correlation was
carried out using a hot wire anemometer
and a thermal-type wall shear stress
meter.

The objective of the experiments is
to understand the coherent turbulence
structures in the near-wall region. 1If
the structure of near-wall turbulence is
better understood, ways of modifying the
structure (for example, through the use
of longitudinal grooves) can be im-
proved. This in turn might lead to im-
proved ways for reducing aerodynamic and
hydrodynamic drag. The wall shear stress
meter consisted of five 70-u-wide by
700-u-long titanium elements wvacuum-de-
posited on a glass substrate. The sepa-
ration between the elements was 700 .

From the shear stress readings,
Bessem constructed shear stress maps
such as the one in Figure 1, which shows
the passage of regions of high and low
shear stress as the flow passes over the
meter. It was hoped that these maps
would reveal large regions of low shear
stress which could be correlated with
the appearance of the low-speed meander-
ing streaks which had been seen in the
flow visualization studies. What was
seen, 1instead, were large regions of
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high shear stress. There might be two
reasons for this. One is that the shear
stress meter was too small to reveal the
true dimensions of the low shear stress
regions. Another reason might be the
phase error of the wall shear stress
measurements. A significant phase lag
can be expected because of the large
thermal mass of the glass substrate. 1In
addition, the glass is responsible for a
low signal-to-noise ratio because it ab-
sorbs much of the heat delivered to the
film.

A. Koppius has been carrying out
investigations of the near-wall turbu-
lence structure in water in a 15x30-cm?
water channel which was built specifi-
cally for this purpose. The water veloc-
ity in the channel is extremely small
(only 10 to 30 cm/s). The Reynolds num-
bers are roughly egquivalent to those
achieved in THE's wind tunnel: 1x10* to
1.3x10% per meter. Based on the dis-
placement thickness, the Reynolds number
is approximately 2000.

Measurements were made with both
three-wire, angled hot wire probes and a
reference-beam anemometer system, In
addition, the hydrogen-bubble technique
was used to visualize the turbulent
structures perpendicular to the plane of
view., Multiple wires in the horizontal
plane and a single wire in the horizon-
tal and vertical plane were used. When
the multiple and single wires were used
together, photographs were made from an
angle, thus producing three-dimensional
images of the flow similar to those
acquired with the laser sheet technique

used in the wind tunnel studies. These
images were enhanced by two-color
illumination of the near-wall region.

This was obtained with a colored filter
in which the upper region was yellow and
the lower region was blue. Color photo-
graphs then revealed motion in the di-
rection normal to the floor of the chan-
nel. If, as shown in Figure 2, the blue
portion of the light beam is the closest
to the floor of the tunnel, a preponder-
ance of yellow bubbles would disclose a
region of high (positive) vertical ve-
locity.

With this equipment and with a sin-
gle, pulsed, horizontal wire, regions of
relatively low stream-wise velocity and
relatively strong positive vertical ve-
locity were discovered. These so-called
coherent structures were first observed
by Kline 1in 1967 and named low-speed
streaks. The vertical extent of the
low-speed streaks was found to be a y*

of approximately 120, (This is consid-
erably areater than that observed by
other investigators; however, this dif-
ference might simply be ascribed to a

difference in the coherent structure

Figure 1. Typical shear stress map.
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Figure 2. Two-color hydreogen butbthble
technique.
definition.) With the use of multiple

wires located in the floor of the chan-
nel, these steaks were seen to meander
slowly throughout the illuminated area,
sometimes joining, sometimes separating,
sometimes perturbed by other structures,
but only a few of them ever having a
visible beginning or end. One  never
sees an abrupt beginnirg or ending of a
streak.

Perhaps the most controversial
finding was the absence of FKline's
bursting process. In an as vet unpub-
lished report by R. Blokland and ¥.K.
Prasad, who collaborated with A, ¥oppius
in this work, *he bursting phenorencn is
attributed to neothing mere than the con-
tinuous vertical and span-wise uandula-
tion of +the low-gpved stroabs, R
claimed, thorefare, thar e paopor in-
terpretation  f preesioge Ay anoeetion

ro

[ee]

LA A b Ak il And )




IR G

PSP

SRR At et e A U AN A DA A A A g A Rty Sl S P i S A S PR P

OOty Suli NN

ESN 40-7

(1986)

and hydrogen-bubble experiments is not
that bursting took place, as claimed,
but that the apparent bursting is simply
the detection of a continuous process in
which the visualizing medium 1is first
sucked into the low-speed streak, lifted
up, and transported through the streak
away from the wall.

work is continuing to examine the
relative effectiveness of grooved plates
in organizing the meandering near-wall
turbulence structure, thereby reducing
drag. For this purpose Koppius has de-
signed an inductive-type drag balance
which has been mounted in the floor of
his water channel. Since the expected
reduction of drag due to the grooves is
only about 4 percent, extremely careful
measurement of the drag forces is neces-
sary. Even with a fairly large (approx-
imately 40x12 cm?) plate, displacements
on the order of only 100 microns are
expected. In such situations elaborate
precautions must be taken to control the
effects of thermal expansion caused by
spurious temperature fluctuations. In
fact it seems that the temperature must
be controlled to within $0.05°C. Even
with a refrigeration system installed to
remove what would ordinarily be regarded
as *the inconzeguential temperature in-
crease due to the pumping of the water
through the channel, repeatable measure-
ments could rot be made. A more accurate
temperature control system including
possibly better thermal insulation of
the balance may be necessary before
reliable measurements can be made.

Conclusion

1 was impressed with the variety of
experiments under way at THE in the area
of turbulence-structure research and
control. At the present time it seems
that their research is well funded and
that they lack neither for facilities,
nor instrumentation, nor personnel.
There are some signs that this might
change, however. At the present time
the Dutch technical universities have
sustained deep cuts in their instrumen-
tation budgets and the traditional
5-vear engineering program has been re-
duced to 4. This, combined with attrac-
tive job offers which the 4-year candi-
dates are receiving (this year's gradua-
ting c¢lass 1is the first to have gone
through the new 4-year program), might
mean +hat the Dutch universities will be
hard pressed to continue their research
programs at their current levels. FPro-
vided that THE is not too severely im-
pacted by these changes, I anti-ipate
that the Fluid Mechanics and Heat Trans-
fer Labnrateory will c¢ontinue to make
significant contributions to the field

of turbulence research in the years to
come,

4/1/8¢

TURBULENCE RESEARCH AT IMFL

by Fugene F. ERrown.

My visit to the Institut de Méchan-
igue des Fluides de Lille (IMFL) was
hosted by Dr. Danny Vandromme, who is a
Senior Scientist in the Aerodynamics
Group. 1IMFL, founded before the Second
Wworld wWar, is located in the city of
Lille, in Northern France, and for a
number of years was attached to the Uni-
versity of Lille. 1In 1983 it became one
of several laboratories operated by the
Office National d4d'Etudes et de Re-
cherches Aérospatiales (ONERA}. IMFL
employs 108 people, including 32 re-
search engineers and 21 technicians.
They are organized into four operational
research groups including Flight Mechan-
ics, Structural Mechanics, Applied Fluid
Mechanics, and Aerodynamics. The Aero-
dynamics Group is concerned with un-
steady and separated flows, aerodynamics
of explosions and gunfire, turbulent
flows, and flow characterization tech-
niques. During my visit to the Aerody-
namics Group I saw examples of research
in all four areas. Much of the research
at IMFL is contracted by the French Min-
istry of Defense.

IMFL's principal experimental fa-
cilities are its 2.5-m-diameter low-
speed tunnel, a small (20x14 cm?) con-
tinuous flow transonic tunnel, and a
slightly larger (20x15 cm?) continuous
flow subsonic tunnel. Since 1977 IMFL
has undertaken a vigorous instrumenta-
tion development program dedicated to
improving the flow visualization used in
these wind tunnels, Of particular inter-
est was the development of techniques
which would allow the visualization of
unsteady phenomena,

An example of such a technique is
their Cranz-Schardin chrono-lens system.
The chrono-lens system consists of a set
of 24 spark sources producing flashes of
300 nanosecond duration and a camera
equipped with 24 lenses which records
*he results on a single 18x24-cm? photo-
wraph. The time interval between two
successive sparks c¢an be set continu-
ously between 0.1 us and 1 s. This sys-
tem has been used to visualize the evo-
lution of wakes shed by blunt bodies and
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the muzzle-blast phenomenon. One imple-
mentation of this system allows schlie-
ren photography or shadowgraphs to be
taken from two different directions at
e same time.,

For incompressible flows, a four-
cavity, double-flash, pulsed ruby laser
has been developed wusing four ruby

lasers and Pockels cells. A cylindrical
lens is used to produce a light sheet
which illuminates the test section, and
the images are recorded on a high-speed
motion picture camera, With this system
eight pulses of 20 nanosecond duration
separated by intervals from 5 to 500 us
can be realized. Using smoke injection,
the researchers have used this technique
to investigate the flow in a two-dimen-
sional inlet at high angle of attack.
In the series of photographs which was
taken, the turbulence structure and, in
particular, the vortex pairing phenom-
enon can be clearly seen.

Vandromme plans to use this laser
to investigate the near-wall turbulence
structure in a C.3x0.,3-m?, 40-m/s wind
tunnel he is building. He intends to
use the laser systems to produce multi-
ple, strobe-like photographs by trigger-
ing on the output of a wall-mounted hot
film probe. The 1light sheets will be
oriented at 45° with respect to the hor-
izontal to more fully illuminate the
turbulence structures. He intends to
correlate these visualizations with
shear stress measurements made with a
hot film probe designed by J. Coustiex
at the Centre d' Etudes et de Recherches
de Toulouse. Vandromme also plans to
make laser Doppler velocimeter measure-
ments of the turbulence structures. (See
page 237 for a similar study being
undertaken at the Technical University
of Eindhoven.) In this study the motiva-
tion 1is the eventual control of the
near-wall turbulence in order to reduce
drag.

In a new development, the pulsed
laser syster has been used to make
instantaneous three-dimensional holo-
graphs. In this work, microparticles
are injected into the flow as tracers.
The holograph consists of a double image
of each particle separated in time by
the pulse interval of the double-flash
laser. From the distance traversed by
each of the particles, the velccity in
the plane of view can be calculated, and
from the distance between the planes of
focus of the two images the velocity
component in the direction perpendicular
to the field of view can be calculated.

The holographic velocimetry tech-
nique has the advantage that it is able
to capture an entire three-dimensional
flow field at once whereas conventional
laser Doppler velocimetry only measures

the velocity at a single point. Holo-
graphic velocimetry also has the advan-
tage that, compared with laser speckle
velocimetry, the data reduction is sim-
pler. On the other hand, the velocity
fields are much more sparcely mapped
than with speckle velocimetry. This is
so because if too many particles are
present in the field of view, it becomes
impossible to pair the particle images
and the interpretation of the holograph
therefore becomes impocsible.

Experiments have been completed on
low~-speed airflow over a 90-degree
wedge, and good agreement with the
theoretical calculation of this flow has
been obtained. The technique places
heavy demands on the data reduction pro-
cess since a complete flow map requires
several hundred particles to be tracked.
It is natural, therefore, to seek some
means of automation. During the past
2 years the egquipment necessary to ac-
complish this has been assembled. It
consists of a Tigre 3000 image process-
ing system manufactured 1in France and
based on the PDP 11/45 minicomputer.
The system (which costs approximately
$150,000) allows a three-dimensional
hologram to be scanned, the r cessary
calculations completed automatically,
and a flow map produced in a few hours.
This would have required days using the
former manual system shown in Figure 1.
Using the test case of the flow over the
90-degree wedge, the holographic method
has been found to give results which
agree well with theoretical calcula-
tions; however, proper attention must be
given to selecting microparticles of the
proper density.

Vandromme's principal contributions
are in the area of computational rather
than experimental fluid dynamics. In
this connection he is fortunate to have
access to the Cray 1S operated by the
Centre National de Recherche Scientifi-
gue. Vandromme 1is very well known to
computational fluid dynamicists in the
US, having spent a year at NASA Ames in
1980 as a National Research Council Fel-
low and has worked at NASA Ames each
summer since that time under a contract
administered by the University of Cali-
fornia at Davis. He has been involved
in the calculation of wakes, transonic
flow, and flows in laser cavities and
internal combustion engines. His cur-
rent work, done in collaboration with
R.W. MacCormack of Stanford University,

involves the development of second-
order-accurate, flux-splitting schemes
for the solution of the Navier-~Stokes
equations.
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Figure 1. Data reduction from a holograph.

Oceanography Research at The University

EEEEESSEenn cOllege of North Wales
UCNW is one of two colleges in the

OCCan SCICHCCS UK (the University of Southampton is the .
other) that continues to receive grant RN
money from the University Grants Council

L

for the specific purpose of supporting s
an oceanography department. (Oceanogra- Tl
phy departments still exist at Liverpool :rf:
OCEANOGRAPHY RESEARCH AT TWO UK UNIVER- and Swansea, although they are somewhat R
SITIES reduced in size, since these two schools
. have opted to fund their ocean sciences
: by Jerome Wiliiams, Professor Williams departments from other resources.) -
3 ‘g the Liaison Scientist for Oceanogra- School of Ocean Sciences. Starting o
. phy “n Europe and the Middle East for in August 1986, the administrative S
. the CFffice of Naval Research's London structure at North Wales will be some- S
g Branch Cffice. Fe fe on leave until De- what different; all the academic ocean- NN
cember 1987 Ffrom the U.S. Naval Acadenmy, ographic activity will be contained
where he is Assoctiate Chairman of the within a new School of Ocean Sciences to g
Neeanography Department. be headed by Professor Taylor Smith. The .
new school will include a Biological _—
A Oceanography Department, headed by Pro- T
‘ I recently visited the University fessor Peter Williams, and a Physical :
N College of North Wales (UCNW), Bangor, Oceanography Department, with Professor RN
' and Exeter University, Exeter, to ex- J. Darbyshire directing operations until e
plore their oceanographic research his retirement when Professor John Simp-
activities., I found two widely differ- son is expected to take over. B
A ing situations. UCNW has an established Biological Oceanography Department. O
. oceanography department which is being At this time the eight staff members of
= reorganized for what seems to be ad- the Biological Oceanography Department
3 ministrative and probably technical seem to be concerned primarily with
) strengthening. Exeter University, by studies on larger animals. This work
contrast, has no oceanographic depart- includes some mariculture activity di-
ment, but has a few individuals who are rected toward prawns and the development
- doing what appears to be some fine of optimal foods to make them attractive
: oceanographic work., as a commercial product. Dr. Williams
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has indicated that he would 1like to shore-based radars oriented at about ::H

encourage more research directed toward 90 degrees to each other, each of which e

the bottom of the food chain, measures the Doppler shift of the re- .
Physical Oceanography Department. turning echo so that two rectilinear
Professor John Simpson is involved in a components of the motion may be ob-
number of different projects within the tained. Current motion 1is separated

general area of physical oceanography.
He has been looking at shelf-sea
fronts--those oceanic fronts occurring
near the continental shelf break--using
satellite IR imagery and ¢n situ meas-
urements. Interestingly enough, all
National Environmental Research Council
grantees may obtain processed IR imagery
free of charge from the processing fa-
cility at the University of Dundee. Of
concern to Simpson is the general prob-
lem of sediment transport, with particu-
lar attention to the Irish Sea. Because
the amount of sediment transported is
directly related to settling rates of
the suspended particulates along with
bottom scouring rates, both of these
processes are under study, with special
emphasis on binding mechanisms of bottom
sediments.

As 1s reasonably well known, the
solar energy reflected from sediment-
laden waters, such as those in the Irish
Sea, tends to be different in character
from that reflected by clearer ocean
waters. The normal calibrating assump-
tion made by deep-water investigators
that the reflected energy in the near
infrared 1is zero does not hold for
coastal waters. Because of this, Simp-
son has been forced to develop new
algorithms relating the Eus5; to Eggg
ratio to chlorophyll concentrations.

Work also continues, under Profes-
sor Simpson's direction, on the study of
longitudinal estuarine fronts. These
fronts, that apparently split an estuary
up the middle along its major axis, have
been found to exist 1in just about all
southern UK estuaries on the flood tide.
This is in contrast to North America,
where the phenomenon has not yet been
observed, probably due to the much
smaller tidal forces present. Although
no parameter has been developed as vet
that will forecast the physical charac-
teristics of an estuary necessary to
produce this unusual frontal condition,
it is obviously related to estuarine
width since all southern UK estuaries
are gquite narrow.

Another project involving the phys-
ical oceanography staff is a study of
the Scottish ccastal current. Under the
direction of A,E. Hill, data taken by a
land-based-radar current-measuring sys-
tem are being used to monitor the cur-
rent. Although this methodology has been
used before, the system now appears to
be developed to the peoint of becoming
commercially exploitable. It uses two

from surface wave motion by noting the
phase-speed of ocean waves of wavelength
corresponding to the Bragg frequency of
the radar and subtracting this speed
from the indicated speed as given by the
system. Comparisons of data taken with
radar and emplaced conventional current
meters show very good correlations for
east-west components of the current but
a somewhat poorer relationship for the
north-south components. Since the major
tidal flow is in an east-west direction,
it would be expected that the north-
south flow would be highly variable.

Utilizing IR satellite imagery of
the coastal waters off Portugal, Dr.
E.D. Barton has noticed indications of a
rather well-developed upwelling region
similar in many respects to that off the
coast of California. The cold upwelling
water is apparently moving away from the
coast in such a manner as to develop
eddies, giving rise to a curved, fila-
mentary structure seen on the IR photos.
This year, during the period of 5 Sep-
tember to 4 October, Barton, in conjunc-
tion with two Portuguese scientists
(Drs. Isabel and Armando Fiuza) will be
taking in situ data coincident with sat-
ellite overflights in an attempt to re-
late the three-dimensional dynamics of
the system to the surface IR signature,
At the same time, the investigators hope
to start a long-term statistical study
that will show the temporal variability,
both short and long term.

The work of Professor J. Darbyshire
in shallow-water waves is known world-
wide, and it continues even though the
amount of his work is starting to taper
off a 1little. Dr. A.M. Davis is now
helping him to address the problems as-
sociated with waves in shoaling areas,
especially the effects of shoaling bot-
toms on waves and sediment transport
produced by wave action.

Unit for Coastal and Estuarine
Studies. A separate part of the North

Wales marine science organization is a

group called the Unit for Coastal and
Estuarine Studies (UCES), headed by Dr.
Alan J. Elliott. Dr. Elliott is known
to some stateside members of the ocean-
ographic community since he spent a few

years with Pritchard's group at The
Johns Hopkins University during the
1970's. Since Dr. Elliot assumed the

leadership position a few years ago, the
staff has grown from two to a total of
six, including three Ph.D.'s. The unit
is presently operating on an annual
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budget of about $270,r .0, a.l derived
from outside contracts, Although UCES
is basically a probles-s 1oy group
working on government ol sndustrial
projects, the nature ~¢ the werk (s such
that the group 1s able ¢ 10000 1 Yew
graduate students working roass o ctated

tasks.

Much o©f the work dorne by
volves numerical modelina, using the
university's computer system, along with
a number of unit-owned components. A
good example of onycing modeling work is
their oil-spill model. This model has
worked guite welil, as it allows for the
contaminant to be distributed through
the surface layers by turbulence and
also predicts an elongated-patch shape
distortion effect. Since input to the
model includes parameters such as pol-
lutant density and viscosity, along with
wind and current descriptors, it has
proved to be very useful for prediction
of dispersion of many types of spills,
Other projects 1include a circulation
model for the harbor at Kingston, Jamai-
ca, sponsored by the Nuffield Founda-
ticn, and work for the British Admiralty
on internal waves and vertical mixing in
the Irish Sea. UCES is obviously devel-
oping a repuatation for excellence, and
that reputation is spreading, as is evi-
dent by the fact that Dr. Richard Hires
from Stevens Institute of Technology
will be spending his sabbatical with the
Unit later this year.

TCES in-

Oceanography Research at Exeter Univer-

sity

Exeter University, by contrast, is
a small school and has no oceanography
department as such, However, there are
a few 1isolated individuals working at
this institution doing what appears to
be very good work. It 1is apparently
fairly common in the UK for studies in
theoretical oceanography to be performed
within the structure of mathematics de-
partments.

Dr. Sasithorn Aranuvachapun Will-
mot, who has a research grant in the
Department of Mathematical Statistics
and Operational Research, is in the
process of developing new algorithms to
better describe the effect of the atmos-
phere on coastal 2zone color scanner
(CZ2CS) satellite images. Since the CzZCS
filters are narrow bands, atmospheric
aerosols strongly influence radiance
values received by the sensor. By study-
ing various aerosol size distributions
and calculating the irradiance levels to
be expected, she has managed to improve
obtainable accuracies by a marked amount
under certain conditions.

One of the by-products of my visit
to Exeter was the opportunity to see Dr.

Wwillmot's image processing system, She
has managed to tie her IBM AT personal
computer into the university's mainframe
and work these two devices together as a
reasonably inexpensive and effective
image processor, By using the hard disc
in the IBM AT she has made it possible
to maintain an entire scene in memory,
so that various experimental atmospheric
attenuation algorithms may be tried at
will., The advantage of this system is
that every step of the image processing
procedure may be modified and controlled
by the operator. Although the system is
still so new it is not completely debug-
ged, it appears to have great promise
for the serious researcher.

I also visited two researchers in
the Mathematics Department who are en-
gaged in more classical oceanographic
projects. Dr. Andrew Willmot has one of
the new long-term grants being given to
promising young scientists in the UK to
prevent them from going abroad. He is
involved 1in the study of 1long-period
waves (such as Rossby waves), both sur-
face and internal, and their effect on
density distribution; he is also study-
ing various other dynamic characteris-
tics of the oceanic volume. Dr. Steven
S. Maskell is attempting to model ef-
fects of bathymetric features on oceanic
dynamic properties. He is not limiting
his study to shallow water, but is con-
sidering the deep oceanic environment as
well,

Conclusion

The University College of North
Wales appears to be in process of devel-
oping a first-class oceanography re-
search activity. By contrast, Exeter
University has no oceanographic depart-
ment, but some noteworthy work is being
done there by individual scientists.

3/20/86

Physics

THE 50TH ANNUAL MEETING OF THE GERMAN
PHYSICAL SOCIETY

by Paul Romagn. Dr. Roman ie the liatson
Seientist for Fhysice in Furope and the
Middle East Ffor the 0ffice of Naval Fe-
search's London Franch COffice. Fe 1g& on
assignment until September 1887,

The ancient city of
scholarship, Heidelberg,

learning and
West Germany,
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hosted a lively and festive assembly
from 17 through 21 March: the 50th
Annual Meeting of The Physical Society
of Germany. (The first annual meeting
was held in 1922.) The site was chosen
in part because Heidelberg University
celebrates its 600th birthday this year.

Over 2200 people participated, so
that little personal cross-disciplinary
exchange was possible. Nevertheless,
the mammoth meeting was made manageable
by a careful programing procedure and by
the spacious layout of the modern uni-
versity campus where the sessions were
held.

The 1130 talks were grouped as
follows:

e Plenary overviews (only eight)

® Principal lectures (32, sorted by
subject area)

e Two public evening lectures

® Three tutorials on trends in physics

e Over 100 special review-reports of
the divisions

® 900 short papers read in the sessions
of the divisions

® A tolerable number (only about 60) of
poster-papers

The following groups and divisions
of the society contributed:

Nuclear physics
Particle physics
Atomic physics
Molecular physics
Quantum optics

Energy and technology

Even though divisions of the Aus-
trian and the Swiss Physical Societies
participated 1in organizing some ses-
sions, and even though there were a few
invited foreign speakers, practically
all papers were presented in German and
almost all participants were West Ger-
man.

Surprisingly, the plenary overview
talks did not reveal any particular pre-
occupations: they were eclectically se-
lected. One could hear about nuclear
magnetic resonance, quarkmatter, model-
ing of electromagnetic fields, the sin-
gle-atom maser, and phase transitions,
The festive (rather lengthy) special
meeting session highlighted, not sur-
prisingly, K. v. Klitzing {(Max Planck
Institute for Solid State Research,
Stuttgart), who gave an enthusiastic and
amusing talk about his Nobel-prize-win-
ning work on the quantum hall effect.

Perhaps more revealing, in regard
to current efforts of concentration,
were the tutorials on trends in physics:
Frustrated systems, optical communica-
tion and integrated optics, as well as

new areas in low-temperature
were covered.

The participants were given a spe-
cial treat in one of the public lectures
when R. Liist, head of the European Space
Agency, reported on the dramatic en-
counter of the Giotto spacecraft with
Halley's Comet, only a week after this
historic event took place.

The meetings were accompanied by an
interesting, medium~sized industrial ex-
hibition. I found it a refreshing in-
novation that the conference program
contained rather detailed descriptions
of the truly new products shown in the
exhibits. (I can provide a copy on re-
quest.)

I, personally, concentrated on cov-
ering the sessions of the guantum optics
division, and wrote a formal conference
report (ONRL-C-3-86), which is available
by filling in the postcard on the back
cover page of this issue. Therefore, I
shall give only a very brief overview
and orientation.

The selected topics for the princi-
pal lectures and plenary overviews in
this area were: (1) ultrashort UV and
VUV laser pulses (F.P., Schiafer, Max
Planck Institute for Biophysical-Chemis-
try, Gottingen); (2) high-power lasers
in the EUREKA Program (L. Cleemann, VDI
Technology Center, Dilisseldorf); (3) con-
struction of a single-atom maser and
observational quantum electrodynamics
within a resonator (H. Walther, Max
Planck Institute for Quantum Optics,
Garching); and, somewhat inexplicably,
(4) nuclear magnetic resonance applica-
tions in biology and medical science
(K.H. Hauser, Max Planck Institute for
Medical Research, Heidelberqg).

The reports and short papers were
grouped as follows:

physics

e Ultrafast and coherent spectroscopy
(two sessions)

® Integrated optics and optical fibers

e Semiconductor lasers

e Frequency multiplication and phonon
interactions

e Phase congugation and photorefractive
effects

® General laser spectroscopy

e Photochemistry and photobiology

e Dye lasers and frequency stabiliza-
tion

® Optical bistability and optical com-
puters

® Solid state lasers (two sessions)

® Optical chaos and photon-~statistics

e Industrial reports and miscellaneous
topics

Tn these sessions, of which two always
ran parallel, over 100 presentations
were given. Admittedly, the levels
varied greatly (in my opinion, more than
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at quantum optics/optoelectronics meet-
ings which are organized independently
from a bigger society meeting), but it
was quite clear to me that West German
physicists are working successfully on
the frontiers of quantum optics. (Per-
haps I should mention in this context
that almost all speakers were physicists
working at academic institutions, in
contrast to specific optoelectronics or
laser conferences where many contribu-
tors are engineers and come from a more
varied background.)

Once again, I was struck by the
conscious effort of the German research-
ers to do thorough, in-depth work rather
than focus on the sensational. This, I
think, 1is fairly typical at European
physics meetings.

J/ELS

News and Notes

THE NATO SCIENCE PROGRAM

NATO has, in addition to its better
known political and military dimensions,
a "third dimension," which seeks to en-
courage interaction between peoples, to
consider some of the challenges facing
our modern society, and to foster the
development of the scientific potential
of Alliance countries. (See ESN 39-1:
25-26 [1985].)

The NATO Science Program, estab-
lished in 1958, plays a major role in
this third dimension. Its basic objec-
tive is the enhancement of the scientif-
ic and technological capabilities of the
Alliance through a variety of activities
aimed at promoting international scien-
tific cooperation in a wide range of
disciplines. Most fields of science are
eligible for support under general ex-
change programs of research fellowships,
collaborative research grants, advanced
study institutes, and advanced research
workshops. However, the NATO Science
Program also sponsors, under so-called
"special programs,” a few specific areas
of science which deserve concentrated
effort and preferential support. These
are:

e Global transport mechanisms in the
geosciences

@ Selective activation of molecules

® Sensory systems for robotic control

e Cell to cell signals in plants and
animals

® Physics of systems of low dimension-
ality

Following are descriptions of the spon-
sored activities.

Advanced research workshops. Oppor-
tunities are offered to leading scien-
tists to organize high-level 3- to 5-day
workshops with 30 to 50 participants in
order to review the state of the art in
a given scientific field and to formu-
late recommendations for future re-
search. Funds are provided to workshop
directors for partial coverage of ex-
penses related to the organization of
the meetings and expenses for partici-
pants.

Advanced study institutes. Oppor-
tunities are offered to leading scien-
tists to organize 2-week advanced meet-
ings of a tutorial character, involving
8 to 15 lecturers and 50 to 80 partici-
pants, normally of postdoctoral level.
The objectives of an advanced study
institute are to promote the release and
exchange of information not available in
standard university courses, to impart
knowledge and experience to young scien-
tists, and to favor professional con-
tacts among scientists. Funds are pro-
vided to the advanced study institute
directors for partial coverage of ex-
penses related to the organization of
the meetings and expenses for 1« ~turers
and participants.

Conferences. 1In exceptional cases,
opportunities are offered for the orga-
nization of NATO conferences similar to
those promoted by professional socie-
ties. These conferences should possess
the following features: sharp topical
focus, wide international participation,
and wide dissemination of results in
open literature. Funds are provided to
conference organizers for partial cover-
age of expenses related to the organiza-
tion of the conferences.

Collaborative research. Opportuni-
ties are offered to scientists of uni-
versities or industrial research labora-
tories from two or more NATO countries
to develop joint research projects. The
grants available for this purpose are
intended to cover the additional costs
related to the international collabora-
tion (mainly travel and living expenses
for visits by members of both project
teams to the collaborating institutions
abroad) rather than the major research
costs (e.g., salaries, equipment, con-
sumables) which are expected to be cov-
ered nationally. Grants are awarded
initially for 1 year with a review at
the end of this period for possible
renewal.
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Research, study and lecture visits.
Opportunities are offered to a NATO
country to perform research and/or to
seek information, advice, and advanced
instruction in another member country.
The duration of the visits should not
normally exceed 2 to 3 months. Oppor-
tunities are also offered to enable
leading scientists to make short visits
to several universities, research insti-
tutions, or scientific societies in
other member countries to lecture and
hold discussions and seminars on the
results of their recent work. Funds are
provided for partial coverage of travel
and living expenses abroad.

Applications should be submitted
well in advance of the date foreseen for
the initiation of a proposed activity in
order to allow sufficient time for its
preparation and evaluation by the panel,
which normally meets only two times a
year (usually in spring and fall).

Specific application forms for ad-
vanced research workshops, advanced
study institutes, and collaborative re-
search grants are available from:

Scientific Affairs Division
NATO
B~1110 Brussels, Belgium

Specific forms are not required for
the other activities; application should
be made by letter to the address above.

Jerome Williame
4/18 /8¢

FLUID MECHANICS AT THE FREE UNIVERSITY
OF BRUSSELS

Dr. Charles Hirsch holds the Chair
of Fluid Mechanics at the Free Univer-
sity of Brussels (VUB). This is the
Flemish (Dutch) speaking half of what
was formerly an entirely French-speaking
university. There is no fluid mechanics
research conducted in the French-speak-
ing university.

As is typical in Belgian universi-
ties, the professor does all of the
teaching. In Hirsch's case this means
courses in general fluid mechanics for
students in their third year, courses in
turbomachinery for students in their
fourth vyear, and various specialized
courses in hydraulics, biofluid dynam-
ics, and ground water flows. Assisting
him in these courses is a research staff
of 20, including research assistants,
research associates, and doctoral candi-

dates. The primary responsibility of
the research staff, however, is to as-
sist Hirsch in his research activities,
which are currently composed of turbu-
lence research, turbomachinery calcu-
lations, computational fluid dynamics,
industrial aerodynamics, and wind tur-
bine design. His research sponsors have
included the Belgian National Science
Foundation, Lockheed Corporation, the
United States Army Research and Stand-
ardization Group-United Kingdom, and the
United Technologies Research Center.

The work which was supported by the
US Army and the Belgian National Science
Foundation consisted of measuring the
velocity profiles and turbulence proper-
ties of subsonic flow over a pitching
NACA 0012 airfoil. These measurements
used a rotating, slanted hot wire mount-
ed on the airfoil (see Figure 1). The
airfoil had a chord of 60 cm and was
mounted in the VUB's 2-mxl-m wind tun-
nel. The free stream velocity was 17 m/s
and the free turbulence level was less
than 0.02 percent. A trip wire was used
at 10 percent chord. Leading edge pres-
sure taps were used to trigger the
sampling of the measured hot wire sig-
nals. Hot wire traverses at eight chord-
wise positions were made. Tests were
run for conditions simulating unstalled,
stall onset, and fully stalled condi-
tions. In regions of massive separation,

T¢ pping wire
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Figure 1. Experimental set-up.
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representing stalled operation, turbu-
lence velocities far exceeding the mean

velocities were produced. In such cases
extracting the mean velocity from the
hot wire signal 1is a difficult task.
Hirsch analyzed this situation using a
Gaussian probability density function
for the velocity. He was able to derive
an expression for the difference between
the true mean velocity and the measured
mean velocity in terms of a degenerate
hypergeometric function.

Detailed measurements of the flow
over the airfoil were made. Of particu-
lar interest were the structure and lo-
cation of shed vortices and regions of
separated flow. Turbulence information
included the rms value of chord-wise
turbulence velocity; the Reynolds
stress; the time rate of change of the
turbulence kinetic energy; and the con-
vection, production, dissipation, and
diffusion of kinetic energy.

In the unstalled case, the results
were similar to the flat plate boundary
layer measurements of Klebanoff. For
stall onset, a vortex was detected at
the leading edge which appeared as a
bubble and disappeared without separa-
ting fully. Full stall can be produced
by increasing the reduced frequency or
by increasing the maximum incidence. In
these cases, negative Reynolds stresses
and negative turbulence kinetic energy
production were observed in front of,
and in the center of, the leading edge
vortex.

A continuation of this work, funded
by Lockheed, will soon be under way. In
these experiments, data at logarithmic-
ally rather than linearly distributed
points will be collected in the boundary
layer, and the flow will be allowed to
transition naturally rather than being
tripped.

In the turbomachinery area, experi-
ments are being conducted to examine the
three-dimensional nature of secondary
flows near blade tips. For these meas-
urements a cascade tunnel has been con-
structed in which a moving belt serves
as one of the end walls. 1In this facil-
ity, detailed tip clearance measurements
can be made with and without the belt in
motion. The purpose of the moving belt
is to simulate the relative motion be-
tween the rotating blade and a station-
ary shroud.

In addition to the tunnel with the
cascade end wall, Hirsch's experimental
facilities consist of two subsonic wind
tunnels that share a common rail-mounted
blower which has a maximum capacity of
60,000 cfm, Both wind tunnels have
rather long, B8-m, test sections. The
first tunnel has a cross section of nom-

inally 1x2 m? and is used for industrial
aerodynamic tests such as the flow over
bridges and microclimate simulations for
environmental and urban architectural
studies. The atmospheric boundary layer
can be simulated by blocks placed on the
floor of the tunnel. The second tunnel
is similar in size and is presently fit-
ted with a test section of 1.35x0.45 m2
cross section and an adjustable upper
wall for use in modifying the pressure
gradient in the test section. This was
used in some recent studies for Lockheed
on the effect of pressure gradient on
turbulence structure.

In addition to this, Hirsch has
sites both in Brussels and in Zeebrugge
for his wind energy studies. At the
present time he 1is in the process of
constructing a highly instrumented, 5-m
blade, horizontal-axis wind turbine.
This is a one-tenth scale model of a
commercial system. At the present time

approximately eight of his research
staff are working in the wind energy
area, and this activity represents a

significant portion of his research bud-
get.

For his computational fluid dynam-
ics (CFD) research, Hirsch uses a CDC
Cyber 170/750 mainframe computer. He
regards this computational facility as
being barely adequate for his computa-
tional needs, and therefore, in connec-
tion with some work which he is propos-
ing for the European HERMES project, he
is pursuing a telephone 1link with a
Cray.

Hirsch has discovered what he be-
lieves to be a significant improvement
in implicit CFD methods. It involves a
technique for diagonallizing the time-
dependent Euler and Navier-Stokes equa-
tions. This new formulation of the
governing equations allows a diagonally
dominant coefficient matrix to be pro-
duced without the need for splitting.
This is accomplished by use of charac-
teristic variables in which two direc-
tions are combined: one consisting of
the direction given by the pressure
gradient and the other consisting of the
direction given by the stress tensor.
Hirsch characterized the scheme as being
box-implicit in character. Although at
present only one-dimensional tests have
been completed, the technique has been
shown to be unconditionally stable and
to allow a converged solution to be ob-
tained with a cell Reynolds number as
high as 10!?, Convergence was achieved
in ten time steps. The expectation is
that with this new diagonalization,
Hirsch's method will attain a speed
which is comparable with the very best
of the current explicit methods. This
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work was first presented at the Confer-
ence on Hyperbolic Nonlinear Problems in
January 1986 in St-Etienne, France.
This is an important new development
and should be closely followed.

Fugene F. Brown
3/31/86

A NEW JOURNAL ON OPTICAL SENSORS

Since the advent of the laser, re-
markable developments have also taken
place in the fields of electronics and
optics and, in more recent years, these
fields have come together in the new
science and technology of optoelectron-
ics. Optical signal processing and
optical sensors have achieved high prom-
inence and are vital to many naval func-
tions.

The International Journal of Opti-
cal Sensorse is a new handsomely pro-
duced, bimonthly publication dedicated
to all aspects of the technology of op-
tical sensors, including theoretical
principles, signal processing, materials
science, device fabrication, packaging,
systems design, applications, and eco-
nomics considerations. It provides rapid
publication of both review articles and
refereed original papers. No page
charges will be levied.

All correspondence on editorial
matters should be sent to Dr. S. Chomet,
Department of Physics, King's College,
Strand, London WC2R 2LS. Subscriptions
(95 [about $146] for 6 issues) are han-
dled by Newman-Hemisphere, 10 Bywater
Street, London, SW3 4XD.

The journal was founded in January
1986 by three King's College professors
(A.J. Rogers, R.J. Weiss, and S. Chomet)
and the truly international editorial
board has 26 members.

And if you, dear reader, ask why
yet another new Jjournal was launched,
the first issue gives a charming expla-
nation: "There is an o0ld saying that
when two Greeks get together, they open
a restaurant. ... When two scientists
get together, they write a book or start
a new journal,. [These] two editors ...
met in a Greek restaurant and convinced
each other that photons will replace
electrons for most applications where
information is extracted, processed, or
conveyed. That conviction is the raison
d'étre for [this]) Journal."

Paul Roman
3/4/86

A NEW SOCIETY FOR RADIATION PHYSICS

The International Radiation Physics
Society (IRPS) was founded last Septem-
ber in Ferrara, Italy, during the meet-
ings of the Third International Sympo-
sium on Radiation Physics (ISRP).

The constitution defines radiation
physics (RP) rather broadly by stating
the RP is "the branch of science which
deals with the physical aspects of in-
teractions of ionizing radiations (both
electromagnetic and particulate) with
matter."

The IRPS considers as its goals the
global promotion of theoretical and ex-
perimental research in RP, investigation
ot physical aspects of interactions of
radiations with 1living systems, educa-
tion in RP, and the utilization of radi-
ations for peaceful purposes. One of the
planned activities of IRPS is the con-
tinued sponsorship of the series of
ISRP; the other is the issuing of a
newsletter.

The first president is Dr. P.K.
Iyengar, Bhabha Atomic Research Center,
Bombay, India. The society's secretary
is Professor R.H, Pratt, Department of
Physics and Astronomy, University of
Pittsburgh, Pennsylvania (phone: 412~
624-4304). He should be contacted re-
garding membership. Further information
regarding IRPS may also be obtained from
Dr. J. Hubbell, National Bureau of
Standards, Washington, DC 20234, who is
one of the most enthusiastic promoters
of the society.

Paul Roman
3/4/86

NINETEENTH MEETING OF THE MATHEMATICAL
STUDY GROUP WITH INDUSTRY

The Applied Mathematics Groupe at
Oxford, under the direction of John and
Hilary Ockendon, annually bring together
at the Mathematical Institute represent-
atives from industry with specific prob-
lems and members of the academic commun-
ity with experience in modeling, analy-
sis, and computation. An all-time rec-
ord number of participants marked the
latest meeting. This year the available
expertise was increased by the creation
of an organizing committee with repre-
sentatives from Cambridge (Dr. John
Hinch), Nottingham (Drs. Tony Green
and T. Rogers), and Heriot-Watt (Dr.
Andrew Lacey). The week generally went
smoothly, with groups of academics (and
a few Oxford graduate students) meeting
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informally throughout the day to attempt
to understand the problems and to devel-
op methods of solution.

The problems presented by industry
ranged from the manageable to the vague
and ill-defined. Principal topics in-
cluded:

e Some gas dynamics problems related to
rock blasting (ICI)

e A model for the high-pressure dis-
charge lamp (Thorn EMI)

e Wave propagation in two-phase fluids
(CEGB, Leatherhead)

e Gas flow through tuyeres in a blast
furnace (British Steel Corp., Tee-
side)

e Temperature stratification in a steel
ladle (British Steel Corp.)

e Simulation of rheological behavior of
concentrated multiphase dispersive
systems (Unilever Research, Bedford)

e Air gap spinning (Courtauld's Re-
search)

e A model for passive diffusion of ac-
tive chemicals through the epidermis
(Beecham)

e A model for ship slamming (Admiralty,
Bath)

Clearly, some of these problems evolved
from current interest in product devel-
opment; however, some have been around
for a long time and were of such a size
as not to be suitable for a meeting of
this kind.

There seems to have been great in-
terest in this meeting from the applied
mathematics community at large, judging
from the fact that representatives also
came from the US, Australia, the Nether-
lands, Italy, and West Germany. Clearly,
this format is viewed with great opti-
mism as a vehicle for involving mathe-
matics with industry and industry with
education. Some of the problems dis-
cussed at past meetings resulted 1in
Ph.D. theses, with obvious benefit to
the institutions and the individuals.
Furthermore, some of the solutions pro-
posed at past meetings resulted in new
processes and a better understanding of
old processes--with obvious benefit to
industry. It may be that the success of
these meetings is just a UK phenomenon,
but it may be a concept that deserves
wider consideration throughout the
world.

No proceedings will be published,
but separate informal reports will be
available, Send ingquiries to Dr. John
Ockendon, Mathematical Institute, 24-29
st. Giles, Oxford OX1 3LB, UK.

Harry E. Williame
Harvey Mudd College
4/22/86

OCEANOLOGY 86 HIGHLIGHTS

The Oceanology 86 Conference was
held from 4 through 7 March 1986, con-
current with the 11th World Dredging
Cougress, 1in Brighton, UK, Each of
these meetings consisted of separate
technical sessions and commercial dis-
plays. The commercial displays included
245 exhibits in the oceanology group and
60 exhibits associated with dredging.
Although both displays were broad in
their coverage, there appeared to be no
startling breakthroughs displayed. The
papers were somewhat of a disappointment
since most were given by representatives
of firms displaying wares for sale and
amounted to a description of their pro-
ducts.

One of the exceptions was a report
by Dr. G.J. Komen of the Royal Nether-
lands Meteorological Institute on the
activities of the international wave-
modeling group called WAM. This group
consists of scientists representing 15
different institutions from a number of

different countries including Norway,
the UK, the Netherlands, France, Ger-
many, Spain, Canada, and the US. Ini-

tially the WAM delegates spent some time
comparing existing wave models to deter-
mine similarities and differences. They
then organized the comparisons into two
studies--SWAMP (deep-water wave models)
and SWIM (shallow-water wave models),
the major difference being the inclusion
of bottom interference in SWIM. Differ-
ences between models showed up in the
areas of growth rate and directional
effects, whereas similarities were seen
in that all models made assumptions
about the spectral shape of the waves
present, and they all tended to simplify
the basic physics of wave generation.

After reviewing the SWIM and SWAMP
studies, the delegates decided to pro-
duce a new model that did not make any
assumptions with respect to spectral
shape or of wave generation physics.
Such a model has been developed and is
being evaluated at the present time.
Not only 1is it designed to produce
growth curve analyses, directional as-
pects of wave systems, and the effects
of a shoaling bottom, it is also con-
structed to utilize large amounts of
data, such as might be available from
data sources such as satellites, A
global run has been accomplished, using
a series of hindcast; this resulted in
values from the model which differed
from observed significant wave heights
by $50 cm, corresponding to an average
error of about #20 percent.

Another exception to the general
tone of the conference was a discussion
of a system and methodology to measure
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the wave spectrum of an existing sea
using land-based radar. Called Microwave
Remote Sensing from the Ocean Surface
(MIROS), this system uses Doppler shift
data in conjunction with Bragg scatter-
ing information (see MAS Bulletin
77-84). Thus not only can the frequency
of occurrence of different wave lengths
be determined, but by separating out
current motion from wave orbital motion,
wave heights and periods can be deter-
mined. This system is useful for fore-
casting since it is possible to pick out
the long-wave components early and to
supply initialization values for numer-
ical models.

As might be expected in a meeting
of this nature, the topic of bathymetric
measurements was not neglected. Multi-
beam systems, digital data storage sys-
tems, and systems in which navigational
data and depth were recorded simultane-
ously were discussed. Three-dimensional
pictorial outputs were almost common-
place, but specifications as to bottom
feature resolution were hard to come by.
One system, that has been a few years in
development (and has still not reached
the commercial prototype level}, |is
somewhat unique in that it uses inter-
ferometric techniques so that multibeams
are not required.

An interesting approach to the
problem of maintenance dredging was a
study to determine the seasonal varia-
tion of the density of bottom materials.
As expected, during months of high tur-
bulence the bottom layer of unconsolida-
ted mud grew, while during the guiescent
summer months this layer shrank as the
sediment  settled. Optimal dredging
strategy was then developed on the basis
of this pattern of bottom-layer thick-
ness variation. A new bottom-density
probe was also described. This device
consists of a two-prong fork that is
allowed to penetrate into the bottom,
In one prong is a 10 millicurie radio-
active source containing Ce-137, while
the other prong contains a receiver,
Since the energy loss across the prongs
is related to mud density, it is possi-
ble to calibrate the receiver in mass
density units.

As may be seen, most of the papers
presented were application oriented and,
as such, were of concern primarily to
commercial interests. The exhibitors,
on the other hand, did include repre-
sentatives from some of the better
oceanographic instrumentation manufac-
turers.

Jerome Williams
2/15/86

DO YOU HAVE AN ELECTRONIC MAIL ADDRESS?

Would you help us try out a new way
to communicate short newsbriefs? If you
send us your name, electronic mail ad-

dress, and your areas of scientific in-
terest, we will, depending on the re-
sponse, try to develop an ONRLNET of
readers. Send your information to:
C.J. Fox, ESN Editor, by letter (ad-
dress on back or by ARPANET

(ONRRUK.AC.UCL.Cs).

ONRL COSPONSORED CONFERENCES

ONR, London, can nominate two regi-
stration-free participants in the con-
ferences it supports. Readers who are
interested in attending a conference
should write to the Scientific Director,
ONRL, Box 39, FPO ©New York 09510.

Naval Applications and Environment-

al Chemistry of Organotins, Padua,
Italy, 11 September 1986.

Sixth International Symposium on
Gas Flow and Chemical Lasers, Jerusalem,
Israel, 8-12 September 1986.

Fractals and Chaos, Centro A.
Volta, Como, Italy, 18-19 September
1986.

Aerodynamics at
London, England,

L.ow Reynolds Num-

bers, 15-17 October.
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SCIENCE NEWSBRIEFS FOR APRIL AND MAY

The following issues of Science Newsbrief were published by the ONR, London,
Scientific Liaison Division during April and May. Jedence Jewclkbrief provides
concise accounts of scientific research developments, meeting announcements, and
science policy in Europe and the Middle East. Please request copies, by number,
from ONR, London.

Secience Newsbrief Number Title
4-7 Fluid Mechanics Meetings in Europe 1986-1987, by
Eugene F. Brown.
4-8 Seminars on Fluid Mechanics at the University of
) Cambridge, England, by Eugene F. Brown.
4-9 Seminars on Geophysical Fluid Dynamics at the Univer-

sity of Cambridge, UK, by LCDR Rich Kelley, USN.

APRIL MAS BULLETINS

The following Military Applications Summary (MAS) PBul’¢-ins were published by
the ONR, London, Military Applications Division during April. The MAS Pulletin 1is
an account of accomplishments in European naval research, development, test, and
evaluation, Its distribution is 1limited to offices with the US Department of
Defense. DoD organizations should request copies of the Bulletins, by number, from
ONR, London.

MASB Number Title
26-86 First Quarterly Index
27-86 German Torpedo Weapon Simulation
28-86 Acoustic Devices From a UK Company
29-86 Thermal Imaging Systems Technology in the UK
30-86 Aircraft Recovery System for Lightweight Torpedoes
31-86 1986 European Naval Forecast
32-86 New Design Concept for an Aircraft HUD from Smiths
Industries in the UK
33-86 ASTOVL Technology Developments in the UK

ONRL REPORTS

To request reports, indicate the report number on the self-addressed mailer and o
return it to ONR, London. <

C-3-86 Current German laser and Quantum Optics Recearch Reviewed at the 50th
Annual Meeting of the Fhysikalische Gesellschaft, by Paul Roman. Advanced .

R research at West German universities and research institutes in the ‘21
general area of quantum optics was well represented at a large meeting in g

Heidelberg, March 1986. This report focuses on describing results in the . ]
areas of gas lasers, integrated optics, nonlinear processes, and novel ]
solid-state lasers--with emphasis on the last. :

C-4-86 Workghop Conference on Srowtk Factors in the Vervous “ystem, by Claire E.
Zomzely-Neurath. The scientific program of this workshop covered four
topics: glial growth factors, neurotrophic factors, nonprotein factors,
and factors affecting nerve growth in muscle. This report summarizes the
presentations given under those topics.

R-1-86 “e'lling Fesearch in Zeandinavia: An degessment, by Kenneth D, Challenger.
The Scandinavian countries--Denmark, Finland, Norway, and Sweden--are
making significant contributions to the science and technology of welding.
Specific research topics which should be closely followed by US research-
ers are hyperbaric welding, CAD/CAM applications to welding, mathematical
modeling of the weld process, and hydrogen assisted cracking of steel
welds.
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